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* nuwber of studies exploring how beginning reiiders 
acquire KncHledge that enables then to spell words 'fairly accurately 
and to recognize vdrds cotjrectly «nd guickly a^ they are reading are 
describ^a.in this repoi^t. (The reported stud^^es w^re Resigned to test 
hypotheses} derived from a theory of printed word learning proposed by 
L. C- Ehri*) In the first chapter, various fa.ctors thought to be • 
important in leap'ning to read, are des:jpribed along with supporting 
evidence, and Ehri's theory of word idetitity a,ina-lgamati<fn is 
Tp;«i«riziBd and gontraat^d to alte.x:nativ^ views. The next eight 
liaptets (Jiscupfi tfee specific studies (with the resiidts and w 
_,|nclu3ions drawn fron the studi^s> on the /following topics:' the 
• mneiBcnic ^alue of ' orthography amoxig beginning readers, the nature ,o^ 
orthographic iilages, the influence" of orthography on rejiders • 
^ ccnceptuali-zation of sound segments i*h words, the effects o3f» image 
traiDing cn printed word learning ii) childreji and' in beg^nping 
readers, whether , beginning. readers learn printed wor^s better in 
«^ntences or/*in Isolation , whether they legirn pxijited words tetter in 
contexts or in isclati^in, and whether *i6rd training increases or 
decreases interference in. a Stcoop task. The final chapter presents'a 
gui««iry of ttc studies. (PL) ' 
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This r«aei^h explored how beginning readers acquire knowledge - 
whio^i enables etien to sp^ll words fairly aoourately, and bo rAoognlze 
words oorreotly and quiokljr as they are reading text. Results of 
several studies yielded various faiots about printed word learning. 
Orthography functions as Aonemoniq device among wore successful 
readers to 3yiBboll,ze and pireserve meaningless sounds in memory r The 
orthographic representations stored In memory for words include 

silent as »we 11 is pronounced letters* One way to preserve some 

silent letters In mffmory Is to re- conceptualize the sound structure . 
of words to Include phonemes qprresponding to the letters. Giving 
children instruction «hd practice In forming orthographic^ Images of 
words improves their ability to spell the words but. not to read 
them. Teaching children to read words in raeaningfui sentences- 
Improves, knowledge of printed word meanings whereas teaching 
children words on flash xjards improves knowledge of spelllhgs. 
Aocuracy ^nd speed training with printed words exerts opposite 
effect^ on the extent to which the words distract l.n a Stroop 
ploture naming task, ^ith accur?ioy increasing and. speed decreasing 
interference. In sum\ these results confirm that learning to read 
entails learning a number of word Identities and they clarify some 
aspects of the acquisition process. 
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Chapter 1: Introduction. Baokpcround, Theory 

and Overview 

The preaent oolleotion of atudlea was performed to explore 
prpoesseg Involved In learning printed worda. The studies were- 
conducted with children who had achieved various levels of reading 
proficiency (firat through fourth graders). The studies were 
designed to" test hypotheses derived from a theory of printed lj^rd 
learning proposed by Ehrl (1978) and elaborated during the course of 
these studies. The report of these studies is divided into several 
sections. In Chapter 1 various factors . thought by others to be 
important in learning to read are described along with supporting 
> evidence. Next, Ehrl's theory of word identity amalgamation is 

sunmarized.and contrasted, to alternative A^iews. Then an overview' of 
the project is presentd. In Chapters 2 through 9, the specific 
studies are described along with a discussion of the results and 
conclusions drawn from each study. Most of these chapters have or 
will appear in scholarly Journals or books, fff" the final chapter 
(10), the overview suraoary is presented r(i.e. , 6-8 page document In 
non-technical language for. dissemination to^ the general public). 

first Stage in Learning to Read ^ ' ' ' 

According to Gibson and Levin (1975), the first stage of reading 
acquisition involves mastery of the "mechanics of the process." The 
beginning reader learns' decoding rwlfes for transforming unfamiliar 
letter sequences Into possible blends of pounds (Vftnezky, 197i|), he 
learns the conventions for representing spoken language in terms of 
printed letter clusters for words, empty ^spaces to msrk boundaries, 
capital letters and periods to mark sentences, etc., and he learns 
to distinguish legitimate from IHlgltlnjate x»rthographlc sequences 
(Rosinskl » Wheeler, 1972; Gollnkoff, 197*1). He learns toi recognize 
basic hlgh-frequenoy words from their orthographic forms ahd this 
oap^billty. moves from a level of accuracy to a level of automaticlty ' 
(LaB<?rge ^ Samuels, 197l|). In reading' text, he uses his knowledge 
of language to form expectations about the words and sentences he 
reads and to make sensible guesses at unfamiliar printed units 
(Goodman, 1969; Weber, 1970). His accurady in recognizing Improves 
as his printed lejcloon gr^ws and as he learns to coordinate graphic % 
cues with hla ayntaotlo and. semahtlo expectations (Clay^ 1969; ** 
Bl^mlllar, 4^70). In addition to reading, he also learns %o write 
and to produce recognizable spellings for words, partly because he 
has memorized at least Home letters^ in words, partly because he 
knows some phoneme-grapheme rules (Simon & Simon , 1SI73 ) . 

WUoh "Maohaoioay Are Central? 
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Ther« 4a aubatantlal disagreement among' investigators over the 
Importance of word recognition in learning to read and oomprehenfJ 
t*xt and over the Issue of whether words should be analyzed into 
aounda and taught aa separate Wnted units. ^ Goodman (1971, 1972. 

■■■ ■ : ■ ■■ ■ ■ ■ \ • 



1973) and Smith (1971) argue that the beginner abould praqtloe' 
^ reading text for meaning from the 3tart, that word recognition 
capabilities will grow aa a consequence, and that special 
^instruction In phonics or word identification is not necessary ^ind 
'*may in fact interfere by teaching children to "bark at print In 
CQxitrast, Shankweiler and Llbertnan (1972), Gleitman arid Rozin (1973) 
among others assert that syllabi^! and phonemic analysis of words is 
critical and that little progress is possible without acquisition of 
these skills- ^ - 

'R€fsults of varl9vis investigations app<5^r to favor the latter 
view. Firth (cited by Gleltman, 197^) compared good and poor third 
grade readcrav^ Holding IQ constant, h^ found correlations above .80 
among the following abllitl<5s: prorfunciation of nonsense isyllablea; 
pronunciation of words; identification of words embedded in 
meaningful sentences. In contrast, he found low oorrelatlJons 
between these measures and the syntactic-semantic ability to guess 
at plausible endings of sentences. Qleitman concludes that the . 
ability to relate printed w6rd3 to their phonologlgal identities 
cons tutu tes the most importjant qom^nent to be^mastered by' beginners 

Clay (1969) compared the oral reading performances ot 5-year 
olds differing in reading abiaity. and found that the best of the 
four beginning-reader groups was far superior to the others in being 
able to recognize and read words accurately in a story. Ss in the 
next highest group were observ.ed to self-correct almost, all the 
words they r«ad incorrectly, as did Ss in the high group; however , 
they read far greater proportion of words incorrectly the first 
time, almost .as many-'as the two poorer groups. Clay attributes 
superior beginning reading to the efficient processing of graphic, 
syntactic and semantic cues. \ 

' Shankweiler and LibermanC 1972) examined the oral text reading 
and word list pronunciations of second and third graders and found 
correl^iona ranging between .53 and .77 on th^ir measures. Among 
the poor readers, 7^% of their errors ,on the word list entailed- 
mispronunciations of vowels and consonants^ These researchers 
propose tbat inability to segment and analyze the makeup of a word 
phohemioally characterizes the deficiency of poor reader^. 

other studies corroborate, this pattern of (Jlfrioulty In the 
linguistic analysis of printed ^wordsl Lucas (1972) examined *t he ^ 
relationship between reading a list of ^ords and reading ac^evenlfent 
test scores In second ^ders and found that final-consonant 
pronunciation errors accounted for 10% of the' variance^ and vowel 
pronunciation errors accounted for 7^% of the variance, Venezky 
.(197'») reports that "one-of the ■9st important distinctions between 
^od and pqor readers at the iecohd and fourth grade levels l3 their 
response to iavarlant consonant pfJ^lllnga.^ (p. 2091) Whereas bdth 
good and poor readers^ could pronounce initials consonants of 
nonsense syllables, the poor readers made many more erroi^'s than the 
good readers when these letters were in medial or final position of 
the syllable, Marohbanks and -^evin (1965) report a similar lack 



of attention to npn-lnltlal word details among kindergarten gnd 
firat grade readers. 

In addition to being able to recogniz« and pronounce printed 
words acQurately, LaBerge and Samuels (1974) suggest that readerd 
must be able to recQgnlze words automatically so that «they can 
difeot. their attention to meanings rather' {han word forma. 
Automatioity refers to that point in word learning (occurring after 
the attainment of recognition aoourapy) when attention to component 
letters is no longer required In order to decode a wor^* Research 
by RosinaJkl, Oollnkoff and Kuklah (1975), Golinkohf and Rosinaki 
(1976), and Ehrl (1976) indicates that even beginning readers 
ts^Bcond graders) and, poor readers (third gradet-s) have achieved 
automatlclty with some weal practiced printed wortls. 

A study by Per^fettl and Hogaboam (1975) sugg^ts that 
automatlclty may be important for reading comprehension. They found 
that third, and fifth graders who were less skilled' in reading 
compriehenslon also took longer to recognize and say familiar words 
than more skilled ctmprehenders. Performance differences were even 
greater in the pronunciation of pseudowords and low-frequency * 
English words. 

Word Identity Amalgamati on Theory^ 

From the above dis6]U3slon, it Is apparent that learning to read , 
words vis A aultl-faceted process entailing several components. Ehrl 
(1978) has attempted to Integrate some of these components into a 
theory of printed word learning. Rather than 'singling out one skill 
or experience, this theory makes' room for the Importance of 
several. An updated version of the theory is presented below. It 
Is Important to recognize that the theory has been fashioned as a , ' 
guide for the conduct of research and henoe ^f^presents an explicit ■ 
t«Jt very tentative statement about the wbrd learning process. At 
thiis point, its only value is heuristic, as a means of raising 
questions, identifying hypothesejj to be tested, directing 
observations and experimentation, and org^irllzlng information. It 
shoul<l?not be construed iis any final explanation' 6r answer. 

Ac99rding to Ehrl, the most important; acquiaitloft during ^ 
beginning; ;;j^eading is learning Jto recognize pr;^nted words aocurately, 
rapidly, 'and alao completely iij the sense that ill the words'^ 
Iderttitiea — phonological, syrftaetic, and semantic — are apparent ® 
when tijie printed word is seenv Children already pMsess substantial 
l,lngui8tic ooapetenc* with dpeech Ji<)hen they start learriing Co read. 
; the major taak facing them , is tb learn how to assimilate printed 
lang^«ge td %is existiing fenpwledg*. In En^^ 

perOflptlble and dependable units of printed language at*^ ,worda . not 
; il*Vi^er» or aentences, ao It .ia at a iexioal level jf^jjat children work 
'at aaaimilatlng print to theip/ existing linguistic knowledge. 

« This section la taken from the chapter by Ehrl (in preas-a) tn 
Frith 'a book, Cognitive Procesaea in 'Spelling * 
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Following the auggeatlona of llnguiata (Chotnaky 4 Walle, 1968j 
Langa6ker-,. 1973) the lexicon is conceptualized aa consisting of 
abstract word units having several different facets or identities. 
Fvery word has a phonological identity which consists Of Information 
ab(xit aoouotlQ, artloulatory , SLtfy phonemic properties of the' word. 
(In subsequent text, these properties are sometimes referred to as 
word "sounds." It Is importdnt to^, notj& that the term ".sounds" is 
used In a loose sense to include artlculatory gestures and abstract 
phonemes which are not really sounds but only correlates of Sbund.)' 
In addition, every word has a syntactic Identity specifylMiix'^ 
oharacteristlc grammatical functions of the word in sentences (I.e., 
noun, verb, adjective, determiner, etc.)., .And most words have a 
aemftntic Identity, that is, a "dictionary definition." All- of the 
foregoing identities are thought bo be acquired and known 'implicitly 
as a tjonsequence of achieving competence with spoken language. J 

In the course of learning to read, another identity Is added to * 
the lexicon, the word's orthographic form: This written unit is 
thought to be Incorporated not as a rotely memorized geometric 
figure but rather as a sequence of letters bearing systematic 
relationships to phonological properties of the word. The term 
^ "amalgamation'! Is used to denote the special way In which 
orthographic Identities get established in lexical memory. Since 
beginners already know how words are pronounced, their task la to 
assimilate the wprd's printed form to its phonological structure. 
They do this by matching at least ,some of the letters to phonetic or 
phonemic segments detected in the worcl. ' These segments serve as 
"slots'? in lexical memory which are filled by images* of letters seen 
-i|i the word's spelling. To process and remember letter-sound 
correspondences effectively, readers must already be familiar with 
those letters as symbols for the relevant phonological; segments tt\ey ' 
map in the word. If At l^east some of these ietter-sound 
relationships are kno\|n.,and^ recognized, then tbere will be enough 
••glue" -to sedure this visual symbol in lexical memory. Very likely j 
readers who possess more systematic knowledge about mapping 
relationships between letters and sounds will be better al(le to form 
a match bet^ween conventional spellings and word^pronuniciations and 
to store a complete amalgam in lexitsal memory. ; 

General opthographlc knowledge whiph is useful for settlftg up 
orthographic images includes hot only Iqfonnation about single 
letter-sound relations but also Information about more complex " 
.functional spelling patterns in wh^ch letters cpmbine to map sounds 
within words (Venezky, 1^70), about syllabic prtnt-sound structure, , 
and abOut oonmon spelling patterns share/j by sets of rhyming words 
(i.e,, AIR, PilR, CHAIR, |1AIR, FAIR, STAIR). .As the reader's 
repertoire of printed words ghows, he becopies avare of new patterns, 
for Mapping print into speech, a^d th^se regular J ties are added to/^ ' 
his knowledge of orthography a^ a system for mapping words. Very V, 
lik'el,y, much 0^" this orthographic knowledge Is Induced as a^ 
consequence ^o'f the reader's experiences learning ^to read and to 
spell Wordar though some of it aJay result from explicit instruction* 
about letter-sound mapping rules. However, sinfl)!^ being able to 
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Stat© a rule la not sufficient for the knowledge to become 
cxeaiMion^l. The i|M notional value of the rule must be Incorporated 
into word learning proceaaea. Such ayatematlo knowledge aervea the 
reader In several ways. It provides him with a means of decoding or 
spell Ihg unfamiliar printed worcjs. It may also speed up the process 
of pronouncings familiar, regularly -spelled printed words (Baron 
Strawson, 1976). Most importantly, Lt mak^s .4t easier for him to 
make sense of, store, -arvl remetiiber ■ the spelli-ng patterns of newly 
learned woMs. 

When printed words are stored ih lexical memory, the 
orthographic forma, arc amalgamated^not Just with phonological 
identltiea but- also with syntactic and semantic identities. 
AmalWamatlon occurs as- readers practice pronouncing and' interpreting 
^ unfaAlliar printed words while ^they are reading text for meaning 
.. (Ehri & RoR^rts, 1979).' As printed words are successfully read, 
orthographic i^^es come to represent information about how the 
words function in phrases and vsentences (i.e. , what classes of wprds 
are usually positioned .next to them and how they combine to form 
larger units) and what the words mean in various contexts. In this 
way, orthographic imagep are synt^iesized with syntactic and semantic 
as well as* phonological identities and they combine to form single 
•representational units in. lexical m^ory. 

~* 

When identity araalgaraatiofi has been achieved for particular 
words^ the quiility of the' word recognition process changes. The 
printed form is proqejised as a single unit rather than as a sequence 
of letters to be trfimslate'd into sounds (LaBerge & Samuels, 1971), 
and letters in words are recognized aimultaneously raUier than 
sequentially (Doggett * Richards, 1975; Terry, Samuel, & LaBerge, 
1976). The reader can glance, at a word and "recognize its meaning 
"silently" without needing pronvinciation in, order to identify it 
(Barron, i978). This is because a fairly exact copy of the printed 
form has been stored in memory and this visual image, fi/nctiona as 
-the symbol for meanings as well as «6und9.. When the word is seen 
and matched to 'its visual image, all' of its other Identities become 
apparent simultaneously. Once visual " images are established in 
memory, they provide Informaftion useful for spelling as well as for 
reading words (Simon A Simpn, . 1973;- Simon, 1975). 

^ Notice how easy It is to recognize the pronunciations and 
meanings of the following similarly spelled words: comb, tomb; 
.b«ar, dear; here, were, there; have, pave. Readers familiar with * 
th^e forms do not malce errors in pronouncing them and they c^m 
recognize their linguistic identities at a glance; In fact, they 
may be surprised to discover that the same'^ spelling patterns are 
pronounced differently depending up6n which word is represented. 
Such ^pelllng-jsound variations dp not bother word identification 
proceasea because in learning each form,, reader© have amalgamated 
letter patterns to meanings as well as bo sounds. A study by 
Mackworth and Mackworth. (197**) provides evidence that good readers 
are more skilled than poor readers In sorting out the appropriate 
lejflpal identities for slmilacly spelled word forms. 
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tn order for the-(e word learnJLng prooesaea to become 
operational, aome preparation la eaaential to bring tr^e reader to' 
the point wher^ the particular letters appearing in-worcja are aeeb 
93 belonging there artd he can- a tore them In menjory. This 
preparation very likely inoludea some analytic oapabilltiea: ,be^ng 
fanjiliar enough with the ahapea and aounda pf alphabet letter^ ao " 
that thQ ahapea can be imagined and reinembered accurately aa^aymbdX.fl' 
for aounda; being able to isolate relevant acoustic or apticulatprV 
segroenta in words ami to detect syateraatic relationships between' 
these sound segihenta and letters present in their spellings. Very 
likely these analytic skills must be known well enough so that the 
reader can coordinate and synthesize multiple letter-sound relations^ 
automatically without haying to attend to each segment individually 
(LaBerge 4 .Samuela, 197'!). 

Although sonje preparation is needed/ this does not mean that 
printed word learning cannot begin until all, the skills have been 
mastered. It la more likely th^t durihg aoquisitlon, word learning 
ability and Ita Relevant subskills interact with each other and are 
acquired simultaneously rather' than sequentially (Goldstein, 19t6;. 
Ehri, 1979). Word reading begins but ia a alow, laborloua, rote 
process subject to forgetting irtitially while' these skills are 
developing. Such practic«>, howbver, «ay be 'necessary in orden to 
learn phonetic aegmentatioh, letter-soun$l mapping relationahips and 
how to coordinate them, and in order »to develop visual memory for 
word forms. Once these brerequlalte capabilitlea get established, ' 
words can be learneil much- more (Juickly, completely, and permanently. 

J 

- ■ ■ \ • - 

Contrast to Other Theories 

Before evidence for th« theory is pJresented, it might be helpful * 
to review how this approaph contrasts with some ^ other , views of word 
learning. Th« word Identity aimalgamation ,vlew is distinctly . ' 
different from E. J. Oibaon's theory (Oibs'on 4 Levin,- 1975) in that' 
prlnbipl«is of memory rather than perception are invoked, the 
necessity of adopting' memory oona tracts to explain how printed words 
are recognized is perhapa less obvious than to explain how' words- are . 
spelled alnce the former but not the latter has the appearance of a* 
perceptual process. However, perceptual principles such as 
differentiation, aeleotiv«^atji|^ion, deteotioh and use of 
redundancy are simply ad hoc Ascriptions of the process. In 
^contrast to memory oons,truots/ they ttonot constitute a mechanism 
which' explains or yields predictions Wkit how readers' oapabllltles 
with words develop. Since printed words are conventional forms 
whose appearance deviate? very little across Instances and since 
they are seen and processed over und over again, It makes much sense 
to poatulate the storage of specific visual Information about those 
fpMw in lexical oeoory. CerUlnly, this offer? a very powerful 
explahatlon. Jf readers know exactly how particular printed words 
ahbuld look, then the apt of recognizing them on a printed page 
should occur rapidly and accurately and should require Uttle 
effort. This appeara to characterise the oapablUtlea of readers • 
shown familiar printed worda. 



N Word Identity araalgamaferon theory Jheseroblea F* SMith'a theory"-^ 
(1^T3) In'.that the visual forma pf wQ^tia are portrayed aa >elng 
stored in memory together with meanings. However, the present view 
differs In that words are bought to be stored gia alphabetic images 
rather than as non--alphabetio distinoUve features* Purthehmore, 
sounds play a central fole in setting up these images, according to 
amalgamation t^ieory, whereas Smith argues that sound has nottiing to 
do with the stora^ of prin^-ffeaning r^el^tionohips. . ] 

Word identity amalgamation theory differs froA a phonemic/ 
receding vlaf (Rubenstein, Lewis, & Rubegptein, 19fl) In' that 
another mechanism besides letter-to-sounct^ranslatlpn is offered to • ^ / 
explain how pr^Wed words are recognized jltn contrast to the \; . 
decoding view, a diatinoticMi is drawn between procesaing familiar "1 
and unfamiliar prlLnt^ed wo^ds4 If ^ ^eaders encounter words never seen 
before, they ajpply vario\is soqnd translfition strategies to diacoVer » 
the word^s Identity. However, if they*f hav^ successfully read the 
word enough times previously^ then the form is familiar and^oes not 
have to be sounded out or recognized anew each time it is s^en. 
Decoding "strategies" ar^ superceded by. a very different process 
which takes ttiuch less time, ^oije where the wot^d Is recognized in 
terma of its match to the form stored in snetooryHT 

A view similar to amalgamation theory is the infdrfliation 
■^processing model of spell^4.ng performance proposed by D. Simon 

(1976). She offers some additional' cons true t9^ioh' are compatible 
with and serve to elaborate the present view^io Her model includes- 
the noticS) of a word store containing audit'Pi^y^l./lsual, ijemantlc, 
and also motpr representations of Tamlliiiir word^. Another component ' 
of the model is knowledge of general mapping rules relating 
graphemes and phonemes, the building blocks of the system are 
alphabet letters which, like words, are units specified 
multl-modally, in terms of auditory, visual, and motoric ; ^ 

representations. Correspondeixces among alternative alphabetic codes ^ 
(I.e., upper and lower case letters) form part of -the alphabetic 
otbre. Though the theories are' aimilar, Simon does npt discuss 
. processes by which infonnation about word spellings getai stored in 
memory. 



Overview v \ 



The proposed reaearchAn^ intended to exablne decoding and word 
; ' - / reco^altl on processes underlying cqpBprehensl(»i. in early reading. 

The proteases examined were thoa« sTuggested as ImportaAt according 
to the paychollhgulstically-toased view of reading acquisition 
proposed by Ehri. ( 1978). Thla theory auggesta that the pjajor hurdle 
facing beglimlng reader* la. lemming to reobgnlxe printed words and 
,^4 t hut jeff active wprd reoognltlon requires particular typea of 

Xeawilng experiences, Wien the prt 
y enoount^ere^i their approjprli^te phonological, ayntao tic » and aemintic 

Idehtl ties must be activated In the learners* heads. In 'addition, 
they puat pay enough attention^ to orthographla detail a so that 
»irl|ten foras qah be amalgamated with the worda» other Identitiea, 
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and mil of thia Information can b« stored aa one uAit In the 
lexicon. The moat eftiolent means of storing orthographic forma la 
to analyze worda Into thoae component sounda designated as "there" 
by lettera oomprl^slng the- printed fonn. To the extent that leaAiera 
.can Justify at least aome of th<t letters uaed to apell a word 
(Juatlflcati.on oomes from their groning 3yqtemati<y ^nowledge^of the 
variouii poaalble letter-aound relatlonahipa and patterns), they will- 
, b* at^le to amalgamate the word's printed Tohn with ita phonoloKlcai 
IdenUty. To the extent th^t tfiey proc^iss appropriate ayntactlo 
(^nctiona ^ind meai^inga when they pronounce t)rinted forma, they will 
be abl^ to recognize and interpret these words accurately while 
reading text. Thp purpose of Hork reported here was to obtain aome 
evidence that theBe word ldentifica|tlon proceaaea are central" to the 
eoe^gende of word . recognition and i^^ading ootoprelienslor). An 
'additional purpose was to examine how oloaely rel^ated reading and . 
r apelllng akilla might be and ^to what extent' they develop together. 
Experimental rather than strictly correlational atudies were, 
conducted in order to permit Inferenqea about qauae-eff ect 
relatlonahipa undervlying prl^nted word learning. ' 

qhapter^g : Th-e Mnemonio Value of Orthography Among BeginniVig 
geadera. The mnemonic yalue of lettera in a paired asaooiate sound 
learning taak was examined in foiir experiments. First and second* 
graders .were Mught four CVC nontsenae aounda aa oral reaponaea. The 
atimuli were geometric figurea or numbera or. alphabet letter:? 
correaponding to initial cortaonaat aounda. Varioua typea of adjunct 
aida or activitlea ocgjirred during atudy and feedback perioda aa the 
learning trials progreaaed. ^aui^l apellinga or misspelling* 6f the 
eye sounds Were shown. .Or^i^bSeots imaged visuarlspelllnga. Or 
they listened to oral spellings or to soOftds broken into phonetic 
segments. Or they rehearsed the sounds. Spellinga were not present ' 
during teat triala when aounda were recalled., fn all experiments, 
abund learning waa fasteat when Oorrect apellinga were seen or 
imagined. The preferM Ittlerpretation is, that apellinga are^ 
effective t^oause they provide readera with orthographic Imtfges 
useful for symbolizing and atorinis sounds iri memohy. Spelling-aided 
sound learning scores were highly correlated With subjects • 
knowledge of printed words, indicating that this representational 
process may be used by beginning readers to store printed words in 
lexical aemiory. 

' ■ • • " ■ ■ ' 

Chapter 3 ? Preliminary Investigations of the Nature of 
Ortmxraphio la^ges* Several studies were conduoted to explore the 
nature of ortho^jraphic Images. Of special interest waa the status 
of silent and unexpected letters word spellings and how theae 
ttight be eatab^lshed in mefliory. In the first series of" studies, 
aeoohd and thlx^ graders laagined the spellinga of fauilliar printed 
wprdsi and judged whether each , contained a designated letter. Then ^ 
they were aiirprlaed with a letter-proeipted word recall' task. Some 
lettera were present » some not. Of the .present letters, half 
corresponded to ^ phobetic segment, half were silent Ip the words. - 
Results revealed that children had no trouble Imagining the words.. 
Letter Judgments were close to perfect Although errors favored ■ 
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8l}.ent letters. Surprisingly, more words were recalled for silent \ 
than pronounced letters. Thej^e findings suggeat that silent letters 
are salient features of orthographic Images. That silent letters 
are as clearly represented In orthographic images as pronounced 
letters was indicated in another study. First graders ijhown 
misspellings of familiar words in which single silent oi pronounced 
letters had been deleted. were equally successful at. detecting both 
types of errors. In »• study designed to explore, memory for unusual 
paeudowQrd spellings, second gradera were found to retain in memory 
the original orthographic patterns they had learned to read rather 
than to substitute more straightforwe^rd phonetic versions in their 
spellings. This demonstrates that muc^ about spelling and 
unexpected letters is acquired by reading words. In a second study 
with pij^udowprds, the/behavlor of learners suggested a atrat«gy for 
remembering non-distlnotlvely pronounced let^ters In spellings. 
Subject* were obaerved to modify^ pronunciations of words to include 
the appropriate sounds symbolized by the letters. (i.e., schwa 
letters transformed into appropriate short vowel sounds). The value . 
of this technique ^walts further study. These findings vfhen added 
to the r<*8ults of other studies lend much cr.edence tQ the claims 
that orthographic imagea are acquired and-reltained in memory as 
<^lldren learn t6 reiid'Mnd that they -create a clo^ relationship, 
between r<?ading and spelling skills. ' ^ ■ 

Chapter The Inf luence of Orthography on Readers' Conceptua l- 
ization of Sound Segments in Words . Derived from a theory of 
printed word learning, th<j hypothesis tested' was thai children's " 
oonofeptualizatlon of the sound stTructure of ^words is InflOenqed by 
their knowledge of the wordar ^fthographio forma. S^ledted for 
study were words whose spellings suggest the presence of extra 
sounds in their pronunciations (^.g., Interesting, ofttoh). Fourth 
graderi' sound conoept|»all2atlon8 were assessed with a syllabic and/ 
-a phonemic segmentation task. Their knowledge Qf orthography was ^ 
determined by a spelling task. In Experiment 1, perfopmanoe was 
exalBinwI. yAth real words already familiar in print. In Experiment 
2r P^rfprnano^ was examined with nonsense words which the children 
were t«ught to read. Results supported expectations. When children 
knew that, the orthographic forms of the words included the extra 
^lett%rs, they w*r^ more likely to conceptualize the extra segments 
in sound. Results are. lntjerpr*ted to suggest an interactive 
relationship between print and sound •palysls as It contributes to 
the process of storing printed words in lexical memory. 

■' ■ ■ ■ ' , ' ■ ■ ■ 

Chapter 5; Effect s of Image Training on Printed Word Learning 
in Children, The- purple of this study was to determine Whether 
•Jrplicit Instruotion arid practice In Ihe formation and storage of 
drthogr«pMo images for wor.da might enhance*; ohiidren's ability to 
read and to spell those words, partioulary among poorer reader?. 
H&toMd pairs of aeobnd graders vef« diVided into Wee reader 
•bliity lfwl8s»>lrtgh, middle and loy. Mombers of the pairs were 
randomly assigned to an Image formation (experimental) bondltlon or 
to a control odndltl on. In a preliminary training session, all 
ohildran were taught to pronounce and to recognize the meanings of 



t«n printed pseudowords. Experimental aubjeots then performed three 
taaka designed to Improve their viaual JjaageS of the paaudoworda. 
Control aubjeota -performed comparable taaks but reoeiveJ no .image 
Instructions. Rather than consult their memories, they were 
provided with printed spell Thgs to use In performing the tasks. 
Delayed posttests were administered to assess subjects knowledge of 
word apelllnga, word pronunciation accuracy and *peed, an\l word 
meanings. Reault;^ revealed that Image- trained s^eots were 
significantly superior to control subjects on all tests of spelling* 
production. However, despite this difference, performances of the 
two groups on measures on spelling recognition, pronunciation 
adoiai^aoy and latency, and knowledge of word meanings were 
approximately equal. Appareritl-y, image trfftning boosted spelling 
production, but this superior knowledge of letter details did nob < 
benefit "word reading. Effects of reading /ability were obvious, with 
better readers performing consistently higher than poorer readers on 
most ta'aks. Contrary to expectations, training influenced good and 
poor readers Similarly. Analysis skills clearly distinguishing 
good frpm poor readers revealed differences involving the pKonetlo 
processing of printed forms and memory for letter details. 
Difference^ wore minimal.-, in memory for meaningSi.and word reading 
Speed, " The greater Importance of individual skills, -than, learning 
experiencesi in aobountng for reading ability differences waa 
suggested by the flndingthat whereas differences in spelling- 
knowledge resulting from learning experiences did not influence word 
reading accuracy or speed, individual differences in spelling 
knowledge did oQ^^•late significantly with word reading measyres. 
Consistent with t>se olairf that pf*inted word learning entalla y 
jpiultlpie aspects^ correlations between .tasks reveale,djiftrongpr 
interrelationships among word reading accuracy 'and spelling measures 
than beWMI^n these measures and reading speed or word meaning 
aei|^surea. The importance, of distinguishing between partial and 
complete^ knowledge of word spellings Was suggested by the fact' that 
whereaa children were able to recall most of the letters in' Words, 
they were qult«' poor at reproducing spellings perfectly, ifegardlng 
olasaroon practice, results^ suggest that instructional methods which 
require learnera to atoV^e letters In memory wtli be mpre beneficial 
in teaching spelling |han word copying methods. 

Chapter 6;- Effeota of Image Training on Printed Word Learning/ 
In Beginning Readera: A second atudy waa conducted to determine 
wti^ther explicit training In the fomatlcn-of codiplete orthographic " 
laagea would enable begirining readers to Identify the words more * ' 
•opurately and rapidly aB^well aa to produce more complete 
apelllnga. Pollowliig preteata, first graders studied two s.eta of 
real words. They formed images for 6 experimental worda. They read 
6 control worda aeveral^tlm*s. Postteata giyen a weak later 
revealed thiit Image training booa ted aufejeota* ability to apell the 
worda but not tjhelr abiJ-ity to read the worda. Theae reaul^a are 
oonaiatent with those reported In 'chapter 5. * 



Chapter 7t Pq BQ^looarq Learn -Printed Worda Better In Cont«xta 
. pr iti laolation? Flrat graders were taught to read l6 worda. Half 
oT the aubjecta studied the worda In printed aentenoe oonte;ct9. 
Half learned the worda printed aingly on floah oarda and listened to 
aentenoea oontalnlng the words. Poatteat soorea Indicated that 
context- trained ohUdren learned more ahout the eemantlc Identities 
' Of printed words whereas flash^oard trained children oould read the 
worda faster athd» learned more about orthographic forms/ Knowledge 
of letter-sou^MMnapplng relationship? at the lexical level was more • 
highly correlated with word learning performance t^an knowledge of 
single letter-sound relations. Results ^e interpreted In terms of 
word Identity amalgamation theory. Findings demonstrate that there , 
Is value In exploring multiple aspects bf printed word learning and,^ 
the experiences which contribute to each, aspect. 

Chapter 8r- Do Beginners Learn to Read Funqtion Words Better U\ 
Sentences or in . Lists? First graders practiced reading 10 
unfamiliar ■ function words (i.e*, might, which, enough), .Half of the 
children studied the words embedded In printed sentences. Half 
studied the words emb^,da<? In unstructured lists of words and then 
listened to sentiences 'oooprl8,ed of the words. Posttest measures 
revealed that sentence readers learned more about the 
syntaotio/seaantic identities of function words whereas l^at readers 
remembered their orthographic identities better and could *'p''<!>rtounce 
the words faster and more accurately in. Isolation. Findings show 
that there are multiple aspects 9f printed worjds to be learned by 
beginning, readers. Which aspect gets learned dependa upon .how the 
words, are pra^^ioed. Results .ane Interpreted to support word » 
l<|entlty' amalgamation theory., 

^ Chapter 9: Dpea Word Training Inorease or Deoreaae Interferertce 
in a Stroop Taak? First and second gradera (6- and 7-vear olds) ~ 
practiced readlpg 20 words. Before ^,and afUer word trainlnjg, they 
named ploturea printed wltji and without these words as diatraotorac 
Of interest waa whether training would enhance or diminish the 
Interferanoe created by these worda in the picture-naming task. 
Rasulta indicated that, ohildren who learned to reoognize unfamiliar} 
dis.tractor worda more ^accurately suffered" more interference after 
training. In oontrastJ,^ ohildren who were already familiar, with the 
worda and learned - to reeognize them faaler e^qierlenced less 
Interfaranoe foil owing training. Results are Interpreted. as 
aupportUng LaBerge and Sibuela^a nodel of autoinatiq word 
prooafliaij^. Bffeota of aoburaoy training are attributed to the 
elmlnatloAs,of attention aa> V requirement for proceasing distractor 
words. Effaota of apeed training are attributed to a reduction in. , 
tjhe tftae ooneuaied by distractor words in tfie central processor. 

Oanaral Ramarkg../ ^ One cilalm of , aaalgamation theory is thSt 
prlnt«id word l^arnln^ entaila aoquiiftition and amalgamation of 
aaVaral diffarant identities df worda. Reaulti of th* above atudies 
aupport thia view and suggest aene elabo^ationa 6f it. Regarding 
knowledge of the orthographic identitlea of words, learners appear 
to poaaess aObatantial orthograph4.o knowleclga.dasplte imperfeot 



apcilllng produqtlon ability, ••It Is much eaaler for them to, » 
reoognlze whether l«tt«r9 ar« pr«oent or abaent in apelling©, to 
raoalt moat of the present letters, and to distinguish correct from 
Incorrect spellings than it is to write out entirely correct 
spellings. Apparently, orthographic images are Informative but 
inq^oplete in their speoifloatloh of^all the details needed ,for 
pvTeot rjiproduotion^of printed words. Qooiparlson of B»«djory\for ' 
silent and pronounced letters indicated that ailen|t^ letters may l)e 

, harder to store but that they are a partioulaV'ly salii^nt Teature of 
spellings and their otoisslon from wdrds is as easily d^teotpd as 
pronounced letters. This indicates that both types of letters are 

, prominent In orthographic images. In acquiring orthographic 
identities of words, readers notice" artd retain more infprmation 
^bcut let^iBrs when they read the wordks in isolation on fiash cards 
thpn when they read the words enbed(jled in meaningful sent enoe?; 
Whereas in the former ^aise, attention ,to letters is required to 
identify the word, in the latter case, the wprd's Identity can often 
be guessed with, minimal attention to letters. 

. ^ ^ ' ' ) 

Regar^dlng the process of ataa^igamating orthographic to' 

phonological identities, reaulti^. show that letters can be stored,, in 
memory aa symboOLs for sounds. This accounts for their capAoity i^o 
enhanoe «ub4ecta' memory for sounds, In' a learnihg tasK. Further- 
more., letter's in spellings can Influence and mbdify one's '. - 
oohceptualizi^tion pf the t^ound sthucttire of words by symbolixlnjj and 
thereby plar if ying l^he separate phonemes and by polntljng .put ' 
addit^^pndii' p^opemjsa not apparent in tirpnunQiations. AlthQugh the 
sound-^ynbolizing value of letters appears oentr?il\in learning to 
reai words, It does not appear thab once the'wordi become familiar a 
- more -thorough knowledge of ,lette*rsf5*esults in. more* acout*iite tjr rapid 
Identifiontion of words .l^h ij^eading task." Apparently partial \ 
orthographio, knowledge la sufficient to sulplpprt maximum Hord reading 
perfom«no«. , ^ ' y-- i 

^ ■ " y - , . ■ • ^ • " ■ ' 

R^gfir^lng" the*^ aiaalgamatlon df meanin|^ to printed words, it 
•ppeara thut in learning homogrnphs and function words whose 
meanlni^'. are not readily apparent fron their prpnunoiations, readers 
acquire these neaning^ better by reading the yords in: meaningful ' 
s^ntpnoea than t^y listening tp meaning^ after they have decoded the 
vohjia on flaiih oards. Aoobrding to anal^^ation theory; because 
meanlQgs.are aietlve at the tlaa the words are seen, their attaohnent 
to printed foms is thereby secured. ^ 

it is interesting to note that in two studies, ihose reported in 
Chapters 5"and 6 where Instruction or praotioe rehearsing word 
apeUlnga was manipulated, we failed to observe any dlff^erentlal 
effect upqn word treading ability. ' Thia waa despite difference^ In 
w^rd apellli^ ability produtte<| by tt^|^inlhg Qonditlona. Effeota wei^ 
aba.ent oh Jaeaaurea of wont raedlng speed ae well as accuracy even 
aftar aeveral days ^ad Intervened between graining end testing. In 
contrast, Ip two studies where word reading experiences were 
■anlpulated (i*e., Chapters 7 and 8 where words wore read in 
sentehoe contexts or in Isolation), differences in spelling ability *< 
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With the words u^re detected. Combined, theae regulta 9how that the 
nature of reading experiences with worde affeote how well children 
can apell the w6rd» whereaa the reverse la hot true. The nature of 
spelling practice does nfet Influence how well the practlc^jd word^? 
can be read. ^ t 

The pr«9«nt risisearoh project was suqoerjjorul In 'showing >>ow 
print«Kl word learning entails several separable a^speots an4 how 
various conditions of learning contribute to the acquisition of or^e 
or another of these' aspepta. However:, the projeox. was not 
suoceasful In demonstrating how printed word learning oontrl|)ute8 to 
the process of reading sentei\ces and otxnpreh^ndlng tej^t. Attempts 
to detertalne whether words learned under varying, olrouinstapces made 
a difference in the ^i^se of* cqopreh'endlng sentences containing thos6 
words failed to reveal any differences. This was a^ttrlbuted to the 
inadequacy of comprehena^lon tasks designed to reflect suoji 
difference. However, even if the tasks had worked, results might 
hav<^ been negative. Other .studies employing more adequate 
techniques (Flelsher, Jenkins, and, Pany, 1979) have beeri 
unsuccessful in demonstrating that superior skill in reo<>^j|r4lng 
print<9d words leads to improved domprehen^ision of text ooflip>?^e4,^f 
those words. It i^iay be* tfiat since coQpreh«^nj^,ioh processes '^l^j^ 
top-down as well as botton-up processixig (Runpnelhart, 1977)', 
«re n^t differentially influenced by the equality of on«'s word 
knowledge but rather by whether or not the words ar^ familiar at 
8co« mlnlnun- level or can be quessed ea^sUy. In oOr studies, 
children were quit^e i^amlllAr wffn moat of the target words wtien they 
Completed the comprehension tests. 
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The purpose of this study was to explore the beginning reader's 
ability to use orthography as a representational System for atdririg 
apeeoh sounds in memqry. An additional purpose was to assess hoW 
Important auoh an ability might be in loar»nlng to rea<^. From previous 
studies, It Is clear that more suqcessful beginning readers know how 
' orthography map? speech (Gibson 4 Levin, 1975; Guthrie & Slefert, 
1977; Ma;3on, 1976). However, It remains unclear how this kncVrledge is 
used during reading and how it contributes, to < the process of ' 
Identifying and remembering tJ)e printed forms of Words.' One 
posaibillty is that orthographic knowledge supplies translation 
routines for converting print to A> phonemic code ^hi oh i's then used to 
aocess worlds in j^he lexicon (Rubensteln, LeWls , h Rubenstein, 19.71). 
Another possibility is that the print Itself Is stof^ed as an 
alphabetic image which has be^n mapped onto the word«-3 sounds |n 
lexical memory. The present study was Iqtended to gather some- 
evidence for the latter p6ssibility. 

The vl«H that alphabet letters provide a visual code for 
representing and storing words in lexical memory arises from a theony 
proposed by Ehrl (1978), referred to as. the word identity amalgamatlbn 
view... The focus of the preeent gtudy was upoti the process by which 
orthographic forms are amalgamat<^d to sounds and established as images 
aymbolixing the sounds *in memory^ A series of experiments was 

. p4r formed in order t6 observe thi^ Operation of thjls orthographic 
mnemonic system: among, beginning Readers' and to assess its relationship 
to other rending skills. A. paired a^^soclate sound learning task was 
designed to tap' chilclren 'a ability to rrtrake use of spelling study aids 
In remembering aounds,; Various types of •mnemonic aids or 
souRd-eliibora^ive^ activities in addition to spellings were provided in 
one -0** another 'experiment in grder to compare ' their effects upon -'soundy 

■j. memory. ' . , ' ' . ■ • ' > 

^. . In the first experiment,' first and second graders were given fdur 
paired-associated Jtasks. The important features -distinguishing the 

. t^l^ are aunmarized in Table 2-1. In all tqsks, the responses to be 
ieftro^d vere four oral CVC nonsense syllable's. The tasks differed. in 
t^^ms of th« test ouea employed and the type of mnemonic aids provided 
di^ihg study and feedback- perl odA. The test cues were either 
meaningless but visually distinctive line drawings called squlggJes, 
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*Wefer?ed~to in the other chapters as EhrJ and .Wilce (1979) 
.;>Ryt^llshed In the Journal of Educational PsyohQlogy , 2i» 26r.i|0. ' 



K 2-1 



$timiill Employed in the FcJur 
Paired Associate Le^arning Tasks 



V 



Task 



Squlggleii 



Initial 
Letters 



Test 

Cues 

Y 



Oral 
Responses^ 
"jad" 
"wek" 
, "5iinM 
"lut" 



Initial 
Letters 
Plus Cprrect 
Spellings 



y 

B 

T 
H 

M 
R 
IC 

G 



"vaip" 
."beijj" 
"tib" 
"huk" 



"mav" y 

, - — < 

"rej" , 
"kip" 



"guz^' 



Study 
Aid 
(none) 
(none) 

(none) 
(none) 



(none) 
(hone).* 
(nonf ) 



,(hone) 



^MaV 
Rei 
Kip 

4 CJuz 



Initial 
Letters 
Plus 

Misspellings 



P 

^ D 
N 
F 



"pab" 
♦Mes" 
♦♦nif" 
"fug" 



Pes 

Dlf » 

Nug 

Fab 



.ERIC 



The four sfts of oral responses listed Ivere were employed 
|- Ih aliyfour tasks with assignments counterbalanced across 
subjects, . - 
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or ^InglQ aj.phabet letters rep^^entlng the first oonsonant In each 
nonsense response. The mnemonic aids shown to subjects were either 
oqrrect spellings or misspellings of the CVC responses. The 
anL Ic Ijtjit to!\ metliod of presentaton was used* Each test cue was 
shown to children, they responded, and then the experimenter 
pronounced the correct response and showed them any spelling aids* It 
is li^poHtant to note tharft theoretically subjects ^id not have to be^ 
able to read in order to perfortn the* task. All they had-to do was 
remember the CVC sounds and match them up with the appropriate test 
cue (squiggle or printed letter). The CVQ spellings were extra and 
were not present at the time of the test. ^ . , 

In order to assess whether children's . tendency to make use of 
spellings in the PA task was related at all to their ability tQ, redd, 
various measures of basic reading skills we^^e taken in Ex^>eriments 1 
and 2: familiarity with some high frequency printed words, ability to 
sound out and spell nonsense trlgrams, spe^d and accuracy in naming 
alphabet letters, and phonemic segmentation ability. 

Based on orthographic amalgamation theory, several predictions 
were forJed, It was expected that if beginning /readers acquire^an 
orthographio-3peeoh mapping system which they applV- automalioally to 
form alphabetic images standing for sounds in memory, then the 
presence of spellings should exert a^strong impact >»|^6KT. earning. The 
sight of' correct spellings should make it easy tQ store and remember 
. tlie sounds bei^g assqjpiated irj,th st^lmull, whereas the ^ight of 

misspellings ahould .Interfere and retard learning. Also, mferapry for 
the sib.unds' should tre bettpr when let^ters mappi/ig initial phonetic 
segments of* CVC units serjVe-^s test prompts than when unrelated / 
squlggles are the prompts. Furthermore, if an orthographic mnemonic 
system is used to store printed words in lexical memory, then subjects 
'who benefit from spelling aids in the sound learning task should 
posseas a sizeable repertoire of familiar printed words whereas 
subjects who do not find the spellings helpful should have much 
smaller* printed repertoires. 

Experiment 1 

Method . \ 

Subjeota . The subject,s wet^e 2l first graders (mean age, 77.2 
months) and 9«oond graders (mean s^e, 9 3. months), half male, half 
female. They were test«jd In the winter. ' ^ ' ' ' ' 

Materials . Four paired associate sound learning tasks were given 
t^eaoh child. The important' features ohardoterizing and 
distinguishing these tasks are depicted in Table Orally 
pronounced cyc nonsense ^lyllables served as the responses in all 
tasks. The stimuli paired with theise responses in one task were 
•ribi^rary symbols. (i.e,, meaningless but highly distinctive figures 
called squiggles) and in three tasks were single alphabet letters 
corresponding to initial sounds of the CVC blends. In two of the 
letter cue tasks, adjunct stimuli were presented alongside the test 



eues during atudy and feedback periods: ,elth«sr correct spelllngo for 
the CVC sounds, or mlaspelUngs in which case the final two letters 
ralsrepresepted the sounds, T^^se cues were never present at the time 
of the test. ' ' , 

Four sets of response sounds were created so that a different set 
could be employed in each learning task with a ^^slngle subject. The 
particular set assigned to each ^ task was counjterb^lanced across 
subjects. The re:3iponse sets are listed in Table 2-1. Within eac^ 
set , .phohemes in each ppsitlon were unique. Across Bets, the same 
f6^ur short vowel sounds were repeated. For each set, materials for 
the four types of paired associate tafsks illustrated in Table 2-1 were 
prepared. Stimulus-response pairs were ordered V^ndomly In each 
condition- This order was repeated on each learning trial. 
Repetition was preferred to variable ordering pnly for reasons of 
convenience. . 

Prooedure . In the paire<| aasociatQ sound learning taaki^, the 
antiolpatlon method of presentation was employed. During the first 
trial, aubjects were exposed to the four stiraulus-tresponae pairs. 
During subsequent trials, their memory for the responses was tested. 
After ehcY] test, they were given the correct answer foj^ that item. 

Before beginning, tihe task was explaint^i a\ong with an example. 
Chlldr*lin we're toldj tha,t each squiggle pr letter stood, for a sound, and 
that they would be shown" the same squiggle or Ig^tter later on and they 
w«re^,to remember the sound that went with it. On the first trial^ . 
th.ey were shown e?ioh of four stimulus oar<|3 printed with either 
squiggles or letters. The odrds were shown one at a time, each sound 
WHS pronounced, atid children repeated it. In the spelling and 
misspelling aided tasks, the stimulus cards displayed the adjunct cues 
printed ^next to the stimulus letters (e.g., F - Fab). However, no 
attention was drawn to these cues. The test trials then began. Each 
squiggle or printed letter cue was presented without CVC spelling 
a4(j8, and children were given 5 aeoonds to recall the sound. The 
correct answer was then identified. In the squiggle condition, the 
experimenter pointed and said, "This squiggly stands for (sound) 
In th« -initial letter alone condition, the experimenter said, "The 
letter (name) stands for (sound) In the letter plus spelling 
and misspellings conditions; stlmOlus cards printed with the letters 
plus the spellings or misspellings were shown, and the experimenter 
pointed and said, "The letter (nape) stands for (sound) If 
children had^ responded incorrectly, theiy were asked to repeat the 
sound. ■ ' ^ 

In each learning task, a maximum of 15 trials was provided to 
learn the sounds. If children recalled, all four sounds correctly op 
two successive trials, then learning fcr that tastk was tormlnat^d. 
Children were exposed tp the four tasks In one of four orders: Sq, 
Let, Spel, Mi^,* Let, Spel, Mis, Sq; Spel, Mis, Sq, Let; Mis, Sq, Let, 
Speli Thus, across sub jeotal, each task was presented in each position 
.(1st, 2nd, 3rd, 1th); however, all possible orders were not tested. 



/ 



The ohlldreh's knowledge of printed , language "wag asaesaed irt the • 
following tasks. (1) Spelling Production. Subjects wrote out the l6 
CVC sounds employed in the PA t^sks. M2) Sounding. Out , Eight new CVQ 
Irigrams were print. eCKon Cards and children were told tO read these 
'♦names.'* (3) Misspelling Recognif^^. twelve new CVC so^mds were 
represented on cards as jeither 2, 3, or ^ printed lettfjrs. • In three 
oases J the letters obrrectly represented the phonemes, and In nine 
cases, there were single errors. Either initial, medial, or final 
phonemes were omitted or misrepresented. Children Jujged whether each 
had been spelled correctly and if not how it could be corrected. (4) 
Word Recognition. Children were shown ?.? high frequency printed nouna 
and were asked to reard each word. v 

Testing- was conducted with ijodividua,! children over a. period 
two days. On the first day, children were ^iven t^ paired associate 
learning tasks and also the printed word recognition test .• On the 
next day, they completed two more learning tasks, followed by the 
spelling production, sounding^ out, and misspelling Recognition tasks. 



Results 



An analysis of • variance wa^ conducted to assess effects of several 
variables on performance in, the paired associate sopnd learning task. 
The dependent mea^sure was number of trials to criterion' ot> ^termination 
of the task (maximum = 15). The Independent variables weret Grade 
(first vs. fecond). Sex, Order of Tasks (four different orders of 
completion), Type of Uearnlng Task (squiggles vs. initial letters vs. 
spellings vs. misspellings). The -latjber was a within-subject variable. 

V ■ ■ . 

.Besuits revealed a .main effect of learning task, F(3, 96)," = il5.'»3,' 
< .01. . Non^ of the other factors exerted any significant effects on 
performance (£ > .0,5). The effect of grade was not significant, F(l, 
32) = 3.72; £ > .05, though second graders took slightly fewer trials 
than first graders. Mean values are presentee! in Table 2-2.' Post hoc 
^irwise comparisons among learning task m.eans uslpg Tukey',s method 

Irtsert Table 2-2 about here. 



revealed that sounds acoompaniedby adjunct spelling aids were learned 
slgnlfloafitly faster than sounds prompted by initial letters without 
apeXlinga, and l^ese In turn were recalled significantly better than 
sounds wltK aqulggle prompts or wlth^isspelUng study aids. The 
difference between the aqulggle and misspelling ipeans was iiot * 
significant. Included In Table 2 is aaso the" number of subj^ts 
falling to learn the sounds to criterion in each of the conditions. 
Tbes* values are consistent with patterns evident fdr trial means. 

Analysis of the errors characterizing subjectsf respojiaes In the 
learning tasks revealed that response learning was the central 



Table 2-2 



Mean Number of Trials to Criterion or Termination 
and Number of Subjeqta Falling to Reach Criter^ion 
Aa a Function of Grade and Learning Condition 



Grade 



Squiggle 



Letter 



lat ( N-2'< ) -is 
.2nd (N=2lO 
Total • 29 



— 



TRfAL^ 



• \ « 

lat \ ■ 


12.7. 

/ 

1 




. / \ • 

2nd ' ^ 


12. H 

•< ■ — 


•10.1 

/ 


Meana ^ 


. 1:2.6 " . 


ia;8 




CHILDREN FAILING 

^ » ■■ — 



12 
_9 
21 



6 
2 
8 



'Misspell 

» 

' 13.6 

■ 11-9 
12.8 



16 
U 
27 



^MSE (96) = 9.19, TyTMSE = 1.6;9, £ < .05 



dlfrieulty. Errors \n which the correct reapon3e was produced but 
'matched with t^e wrong stimulus wnre evident only^ In the conditlen 
where a squlggle rather than a letter, eerved aa the stimulus cue% • . 
However, even In this condition^ mismatches aocounf.ed for few of the 
errors. For example ^among second graders, only (>% of the*errors In 
learning squlggle-spund palrs were mismatches whlle^9^*)l ifivolvecl - 
either a fairurq to 'Respond or produotiDn of the wrong blend of 
sounds t This indicates that the benefit provided by spellings/ In this ' 
"^taak was to Improve subjects* memo;*y for the specific responses. 

- - r f . 

In order to assess the relationship between performance on the 
flouncj learning taiiks and the ohlldrrfh^e^ knowledge of printed language, 
:Pear3on prbcj^ot^^^moment Qonreiatl<5n coefficients were calculated. 
Three extra '^J'ects had been tested. Since they differed in no .f^. 
dlscernlblp way from other subj^^pts, their responses' were , included in 
order \,to maxii^i?e the number of observations contributing to ^^^N 
correlational analyses. Results revealed significant correlations ^ 
between all of the pairs of measures (£ < .05)- These values are ' 
^reported in Table 2-3. ^ ' 



Insert Table 2-3 about here. 
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Of particular ^interest is the fact that the correlations between 
spelllng-aided sound learning scoreg^ and the various measures of- 
printed language (i.e., correlations between Variable No. 3 and Nos. 
.5-8) were fi^ll substantially higher than the cqWnelations between 
scores in the other PA task? and the .pr;inted language measures (i.e., 
Nos. 1, 2, M; with Nos. 5-8). . Hotellirig^s test ^W^lker «r Lev, 1953,, 
p. 257) was employed to determine whether the apelling^aided 
correlations were significantly greater than the other correlatioK^^ 
Results were all posJ^tive (£ < .025). This indicaj^s that the^ ability 
to make use of spellings in remember ip^ oral sound-s contributes as 
independent factor "ovi^r and abpve general learning-memory at)ility" in 
explaining the variability in /beginning readers* knowledge of printed 
language. \ - 

* • \ - 

The relationship between learning with spellings and printed word 
knowledge was particularly high^ as expected (r 5 -.75).^ This 
relationship was examlneiid in another wayv Scores oiT only the first 
graders vrere considered ipince second graders recognized mosl^ of the . 
printed words. A histogram of the distribution or word recognition^ 
scores Is presented in Figure 2-1. Subjects were divided into two 
gt'oups. Those who learned the sounds in l^'ewer than 10 trials ace 

■ ■ ■ . , . -.-1.-^..- ' ■ ' 

■ ■ ' i 

represented in white, those who took 10 or iiore "trials in black. From " 



Insert Figure 2-1 about here. 
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^ V 'Table 2-3 

Interoorrdlations Among^MeasuVes^ for 
First and Second jOradelra .(N =^1 Subjects) 



LEARWINd 
TRAILS 

1, "Squigglea 

2. Initial 
Letters 



Squlg. 



,LEAIl.NING 
Inlt. JL>' Spell Hlssp. 



3. Spelling 
Aids 



Msspelllngs .M2»« .Ml»» .M2»« 



i|,ANOliAQIB 
5. Spelling 
procluptloi 



jS* Sounding 
out 



-.32* 



1^ ,H|a?P«lilr»« ^'32* ■ 
regognltlon • 

'JB. Word ' -.J3.*V--56»'V i.75»» 
-; rfeeognltlon" 



-.7H^» -.32« 



.•d < .,05 



•«£ < .01 . 



PRINTED LANDUAGE ' 
Spfell - go. .Out Hlssp. 




.91»» 

* " ' 
.89»*..88»» 



.711 ••• 



O 
UJ 

CD 

cn 
cc 

UJ 
CD 



10 
8 
6 
4 
2 

f 

0 



0 



PA TASK 
^POOR 

□ GOOD 




4.5 9.5 14.5 \9>5 ^4.5 29.5 

PRINltED W9ROS 



Figure Distribution cTf good and poo|: sound learners on 

the printed word identification task In Experlnw 



this figure » It Is clear that there Is vepy little overlap betw^m the 
two groups of subjects. Those with ] arge^ printed word repertolrR 
learned the sounds easily. Those with small repertoires did not. 

s ^ * 

In conclusion, results of ExperJLinent 1 offer support- for the View 
that whpa children learn to read, they acquire an orthographic 
ronemonlo system. This system is. activated spontaneously when word 
sounds are seen mapped In print, and It serves .as' a means of gluing 
print to sound and storing word 'forms In lexical memory. 

Experiment 2 m ' 

Experiment 2 was conduct^ to replicate results of the first 
e^per^fient. -The design was modified somewhat. In the paired 
associate task, the misspelling condition wa(^3 'dropped Only first, 
graders were tested- Two additional measures of reading related 
capabilities were Included: alphabet letter naming accuracy and 
speed; phonemic segmentation. The reacting skills of children able to 
learn jsounds with spelling aids were compared to the reading skills of 
children unabl^o. to benefit from spelling^?* This was to test the 
•prediction that orthographic mnemonic capabilities distinguish more 
from less advanced beginning readers . - • 

Method . \ ^ 

Ty\e subjects were 30 first graders, 15 tqales and 15 females, mean 
age 6.9 years. Subjects wer^ drawn from the same school as in 
Experiment 1 though, none of the same children was included. Subjects 
were tested In the spring, • f 

' ^ In the paired associate sound learning task, three seti^.-af CVC 
nonsense syllables were' employed: PAB, WEKf SIM, FUG; NAF, BEM, KIP, 
UUT; MAV, HES, TIB, RUK. The test cues for responses were either ^ 
squiggles or single letters as before. Materials for three types of 
learning tasks were prepared: learning with squiggles j learning with 
initial letters; learning with initial letters plus spellings as stdHy 
aids. The procedures employed in E:fi|yteriment 1 were repeated except 
that all pojjible orders of the learning tasks w^re employefl across' 
subjects. 

, ■ >J 

The jiane materials and procedures used In E:^fperllhent 1 we,i:;e 
repeated for the Sounding Oat task (!.>», 8 CVC .trig rams ). The 
Hisapelllng Recognition task (I.e. , 12 CVC trlgrams^Nwas th? .same 
,exoept that 12 longer nonsehse forms were addeW for Judgment (I.e., 
misspellings of sounds 'such as "bipper,'^ "lemaseJ'," "seproora"*) . The 
Printed Word Recognition , task was changed ^slightly. To the set of 27 
nouns, 30 vords were added. These Included irregularly Impelled, 
context "^dependent words taken from the Doloh list of basic sight 
yooabulary words (e.g,, WHE^«, EVERY, ^ULD, MIGHT, ONC^:). The 
Spelling Produ'cjtion task, was altered. New trigrams rathfer than those^ 
used In the PA task were given for spelling. % 
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Two new testa were created. In the letter Identification taak, , 
subjects were aJhown a sheet printed with 25 randomly ordered lower 
case alphabet. letters and were asked to name each as quickly as^ 
possible and to skip over any they did n6t know* Perf6rnjance was 
timed with a stopwatch^ from the first to- the final letter response-. 

In the phonemic segmentation task, children were first given 
practice apd feedback In the analysis of two sets of related sounds • ' 
(i.e., oo, boo; boot; ay as^^has)* When children were able^to analyze 
both sets correctly, the task commenced. The experimenter p^onounqed 
18 blends, 9 real v(ord3, 9 nonsense soi/nds comprised of 2, 3r or ^ J 
phonemes. The child repeated each syllable, then Identified how njany ^ 
sounds he he^.rd, then pronpunced the syllable slowly to separate each 
so.und, then laid do^m a poker chip as each sound was pronounced. If 
this last analysis Was incorrect, the experimenter gave the child a 
second chance* . Segmentations depicted with poker chips op this second 
attempt v/ere ,the responses scored as correct or incorrect ^n this task. 

All children were tested on two and in a few (^ases three separate 
daysv On the first day, they were g^ven two paired associate learning 
tasks- On the second day, the third PA task, was given followed by th^ 
letter IdentifiQatipn, wor^d recognition, spelling production, phonemic^ 
segmentation, sounding out, and misspelling recognition tasks/ 

To asaeas effects In the paired asaoolate ^oypd learning task, an 
analysis of variance was obnduoted. The dependent measure was number 
of trials to criterion or termination (maxlttum = 15). The independent, 
variable:^ wefe Sex and Stimulus Condition (Squlggle vs. Initi-al ^letter 
vs. Letter plus spelling aids): Only ^children who were able to learn 
' the sounds to criterion within 15 trial? in at least one of the three 
PA tasks were included in the ANOVA. It was necessary to test 30 
first graders in order to find 9 males and 9 females who achieved this' 
degree of success. The 12 children who were tested and replaced * 
cotapleted the maximum number of trials in all tliiree ta^sks without 
learning the sound*. Their replacement was considered justified s^Lnce 
their performances lacked variability and hence contributed little to 
treatment comparisons. \ ^ 

In the ANOVA, a main effect of stlmifhAJS condition emerged, 
32) a MM.89j £ < .OU Results are given \i Table 2-1. Poat hoc 
• analysea ualng Tukey' a method indicat^ed that learning wtis 
algrilficantly. faster with spelling 

, _ ^ — ; . , «- : — 
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aido than wlth<?ut spelling aids, and it wa* faster with Initial ^ 
Xettera than with squlggles. These fltidlngs "confirm those observed in 
Experlinen^-^4^ , ' ' , ' * 



Table 2^t» 



Mean^Number of Trials to Criterion or* Termlriafelon 
in The Paired As^oolate Sound Learning Ta5k 
aa ^a"* Function of Stimulus QQJidltl on and Sex 





Squlggle 


Lette^^ 


felling 


Boys 


"12.0 




* --,-5.1 








■j: ^ 6-. 3 




12.7 


9.3 


5,7 






1 


C 



■ V . " 

* 9 
/ 

«For the main ©ffectjpf oondldton, ^ISE (32) 
2.^7, £^< .05. f " , , 



9.836 , T s MSE = 



1 



Two oth«r effeota were evident though'^only at .05, A main 
effect of sex, F(l^ 16) 2 5*6^1, £ < .05, well aci an Interaction 
between aex and condition, F(^f 32) » ^.89, £ < ^05. From mean value a 
In' Table It I3 evident that males learned sounds In fewer trials 

than females ,y In addition, among b-oya, the major Improvement In 
performance/Tesulted when initial letters replaced squiggles as 
atimulLf-'Ifiiid spelling aids provided only a moderate boost • In 
conta<ix, among girls, the major Imprdvement was affqrdfed by spelling 
alda% and itjitial letters boosted performance only slif^htly "more than 
'Q^AKS?^®'* What accounts for these sex differences Is unknown. 

■ f ■ i 

/ Although the criterion for ^elusion in the ANOVA was the ability 
tolrecrall the sounds twice perfCctly in any one of the three PA tasks, 
it turned out that only one of the taJ^k? served to select subjects -for^ 
the ANOVA, the spelling-aided sound learning task. All I8 ANOVA 
subjects took no more t^n 12 trials to reaoh criterion here. In 
contrast, several of these children were not able to leann the sounds 
in the other two tasks. In the initial letter condition, 6 or 33^ 
fiiXled to learn the sounds; in the squiggle condition, 12 or 67% 
faile<J. These results indicate 'that remeipbering meaningless sounds is 
not an easy task for beginning readers, and hence they have need for a 
devjloe such as spellings which will represent and preserve the sounds ' 
in memory, . . 

The difficulty of a ^und memory task was most apparent in the 
responses of the 12 subjects who failed to reach criterion in any of 
th^ sound learning conditions* In order to determine Just how 
suoc%ssful they were^ln the three taska, the numbers of responses 
cprreot per trial we^.e counted. The -same pattern of recall favoring 
spelling aids was not expected be evident among these children* ' It 
was reasoned that sfnce they possess Inadequate orthographic mnemonic 
capabilities, they should'-not benefit from seeing spelling aids and 
their memory for the sounds should be quite poor In all conditions. 
These prediotlons were Qonflrmed. In a three-way analysis of variance 
with ^fex, j^tliBulus condJLtiony and trials as thia independent variables, 
the main effeo^ of stimulus ^condlilon was not significant,; F < !• To 
illustrate, their low level of per/ormanoe, these subjects were 
reoalllrig on the 15th trial means of 1.1 sounds wlth^ squiggles, 1.2 
sounds with initial letters, and 1.2 sounds with spellings out of a 
maximum of 90unda possible. Except for a main effect of trials, 
none of the other effects was aignifioant in thla ^inalysls*. 
' ' • ■ ■ ■. . , , ■ ^ . ■ 

The 12 children who failed to* learn the sounds arid tuo I8 
successful learners were\' given the battery of reading skills 
prwtests. A coniparlson of mean pepfonnances of the two groups 
r«?ealed several differences, all of wh^ch were statistically ' 
aignlflcaht according to ^-tests. These results are reported in Table 
2-^5 • Th<§ unaucce'ssful sound learners were only slightly poorer 
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Table ?-5 - '.\ 

Mean Scores on the Various Meaaures of Printed Language 

^ - .* , 

for Children Succeeding ' and Falling to 
Learo^the Soundo in the Spelllng-Alded Taak^ . 

Sucoesoful Unauoeesaful 



Measure 


(N = 18) 


(^ = 12) 


Di.fferonoe 


Letters - Accuracy 




. 22.6 


/- 

/ 1.8»» 


(Max ^ 25) - 


(1,2) 


(2.0) 




Lettjprs Latency 


23.1 . 


HO. 9 


-3^7. 8 •• 


(Seconds) 


- (8.9) 


^ (li<.9) 


; . • 








19. 7" 


(Hax = 27) 


(7.5) 


(3.7) 




Word.Recogn. - Sight 


17.8 ■ 


1.2 


16.6«» 


Woi^ds (Max. 3 30) 


Tii.o) 


(1.8) 




Phonetic Segment. 




12.2 \ 


3.9«» - 

<^ 


(Max = 18) ^ 


(1.9) 




»■ 


CVC Spelling Prod. 


11.1 


i 5.3 ' 


* ■ ■;■ , 

5.8«« 


(Max = 12) '• 


(0.6) 


(1.5). 


■ ^ ■ V . • I 


tyc Sounding Out 
(Max = 8) 


7.M, 

(1.0) 7^ 


3.2. 
.'•^>(2.6) 


^- ' H.2" 

s 


f 

CVC Misspell. Recpg, 


8.8 


5.5. 


3.3" 


(Max = 12) 


io'.7) 


(2.9) 




Nona, rtiaapell. RA6g. 


7.6 


1.7 


(Max a 12\ 


. (3.3) 


^ (a.»») 





•standard Deviations ar4 given in pa/entheses. 



in naming alphghet letters accuratf>ly and In jioKni'Mit. I woi-ds Into 
phonemes. However, they werei severely deflolent in naming lett^era 
rapidly, In reading words, ahd in detecting and correcting " 
rolsspeUlnga of. longer non3en:^e syllables. .The fact that auoceasful - . 
apelUng-alded adund learners were distinctly superior to unaucceasful 
30Lmd lear^ner.-^ In aevor.il basic reading skiV^ confirms that a strong 
relationship does* exist between orthographic memory and learning to 
read. \^ 

As In Experiment T, a histogram was drawn depleting the 
relationship between subjects' speHing-filded 3<^iind learning scores 
and their pr*lnted nord repertoires. Deaplte the fact that a larger 
set of printed words was sampled in the second exper iment. Figure. 2-^'* 
reveals th« same pattern as Figure 3-1: •» 



Insert Figure 2-2 about here. 



blmodal distribution with little overlap between the two groups of 
aubjeota. Children who were familiar with only a small number of 
printed words \ found spellings of little help^ whereas children who knew 
a larg^ . number of printed words could make use of 3pelJ,ing3 to store 
the sounds* in memorV- Though th^<*^ results are co^-relat-ional arid 
henoe preclude any causal olaii(§^. they are at least consistent with 
the hypothesis that when children learn to rpad, they acquire an 
orthographic mnemonic sysliera and this capability enables them to bui] 
up a repert'oire of printed words in lexical meri|ory. 

The errors observed in the phonemic segmentation taskx were of 
special inter<§3t because they offered son\e additional ^vi^ence for the 
Operation of orthographic Images in the thinking of beginning 
readers. The majority of mistakes occurred on worcis or sounds ' 
•containing four phonemes <fi.e., dulp, brln, m|lk, horn, kest, grass)! 
Even poorer readefTs were successful >on unit? with three or fewer ' 
phon«m«a. Pxplrfnation* for th© segmentations produced by spme better 
readers provided a glimpse of the influence that knowledge of 
orthography was exerting i* this task. <For Example, ^when asked how 
many sounds they heard in the word "boat\ " .some readers estimated that 
they heard four. However, when asked subsequently to mark each .sound - • 
,wl^h a counter, only t^fee counters were matched to (sound segments. 
Children then peoohoiled the discrepancy by explalniM that oSe letter 
was silent. A. fewtperfbrmed a similar analysis on tne nonsense sounds 
"sot" and •*«n" containing long voyels pronouncing their own nameis. 
Subjects 'overestiijiated the number of sounds because they imagined a 
silent E at the end of spelUngs. Subjects were never shown the ^ 
printed forms of these soupds, so these letters came frbm. their 
heads. Th«Je ob^ervlitions bonfirm the olalm being made here that 
readers sppntanLeously create alphabetj^o images to represent sounds. < >l 
in a phbnemio s«jgraen€ation task, these Images are Useful because the, 
letters provide concrete symbols which m^ke it"" easier to, think about 
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Dlstrlbvition -of good and poor sound learners on 
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M^MXirMt^ phonom.^ -i-Km.Mii.s. In Mpo^-"^M, lUo phonemca folj Into ^.:ich = 
other S|nc1 h^ivo no Independont status- 

Experiment 3 

neauUa of the first tw -experlm«ntfl suggest that 3pe.U trigs do 
facilitate beginning readers' memo^-y for sounda v^ien thev map the 
sounds accurately. The preferred interpretation \s that" spell I ng.s 
•provide the children with orthographic images they can use to 
symbolize and store the sounds in memory. However, some alternative 
explanations for the faclUtatlve effects of spellings must be 
considered and ruled out. Spellings may have aaused subjects to 
.. repeat and rehearse the sounds one additional time. Or spellings may 
have clarified the separate. segments in the nonsense sounds more than 
simple pronunciation. Or some non-visual aspect of the letters may 
have helped. ' 

To eliminate these possibilities, a third experiment was conducted 
in which four variations of the PA task were employed. Rather than 
using squiggles or letters as test cues, the numbers 1 /hrough H were 
used to prompt recall of eaah of the four CVC nonsense responses In 
each task. The. four tasks differed in terms of the activity occurring 
during study and feedback periods. Either p visual spelling was 
Ahown, or the experimenter gave the spelling orally by naming the 
letters, or the experimenter articulated each phonetic segment 
separately, qr the child repeated .the nonsense sound one additional 
time. It was reasoned that if spelling^ are helpful because they 
provide a visual image which subjects can use to remember sounds, then 
recall in the visual spelling condition. should still be syperior. 

Method k ' 

The, subjects were 2U second graders, 11 males and 13 females, mean 
age 93.6 months. Subjects were drawn from a diffe'-ent school from 
those abov«. They were tested in the winter. 

In th« paired aasQCiato 30und learning task, four sets of orally 
pronounced CVC nonsense syllables were employed as the response^. The 
test cues paired with responses in all. four cohd\ltions were the 
numbers 1 through U, Four types of adjunct stlmyli were Included on 
the first study trial and during corrective feedback periods on- test 
■^fials: (1) Visual Spellings, where subjects were shown -a correct 
/spelling for the CVC sound; (2) Oral Spellings, where subjects heard 
i the exp'erimenter pronounce the letter names; (3) Phonetic Segments, 
.where subjects heard the experimenter pronounce each of the three 
sounds separately (I.e., for "Pab;" 'puh," "a," "buh*'); • 
, Repetition, where subjects repeated the correct response or^ | 
additional time. After the experimenter pronounced eaoff sound, and had 
the subject say it, she presented the adjunct ^^limulus, atying either 
•♦look at this" or. "Listen to this." 



The four PA taaks were given to all subjects in counterbalanced 
ordfjr. Also, the particular set of CVC reapon.sea was counterbal ance<^! 
Rcro5.^ ??\ib.)eot5? and task3. Children Were ^Iv^n b maxlmu"i oT 7 tr1^l5 
to learn the sounds In each task, Lerirnlnp; was terminated early if 
3ubject3 reached a o^iterion of two perfect trials. All teating was 
. compl<^ted In one 3e33ion- * . ^ 

Results 

The dependent measure was number of co'rrect .sounda^recal led on 
each trial. The independent va^lablr^:^ were Condition (visual 
spel 1 1 ng3 . vs. oral 3pel 1 ings vs. phonetic segmentation vs. 
repetition), and Trials (1-7). Both factors were wi thi n--subject 
v£jrlables* An analysis of variance revealed main effects of 
Conditions, F(3, 69) - 10.13, £ < .01, and Trials, F(6, 13Q) = 76.21, 
£ < .01. Al7o, the interaction was significant, F(l8, ^1^1) = 2-33, 
£ < .01. Post hoc comparisons using Tukey^s method revealed that 
recall was significantly superior with visual spelling aids than with 
each of the other three aids, none of which differed from the other. 
Mean values were: VS = 2:?^, OS ^ 1.53, PS = 1.5S, Rep. = l^'^B, T 
MSE = .*^38, £ ^ .05. Inspection of perf ortnances over trials revfealed 
that recall with visual spellings became ^increasingly greater than, 
recall in the other three conditions as learning progressed. These 
Tindings ierve to eliminate three alternative explanatipns for the 
facilltattve effects of spelling aids, and they suggest that the 
.visual properties of spellings are central to their capacity to 
Improve sound memory. 

Experiment 3 differed from Experiments 1 and 2 In that arbitrary 
rather than related stimulus cues (i.e\, numbers rather than first 
letters of CVC spellings) were used to prompt recall In the ^ 
spelling-aided condition. The fact that spellings still boosted 
recall even when no Inherent relationship existed between stimuli and 
r«(5Ponse5 confirms that what la important about spellings Is not their 
abiiity to connect responses to stimuli (l.ev^ tQ facilitate the 
associative phase of learning) but rather their capacity^ to Improve ^ 
response learning. 

Subjects were given all four t^sks in counterbalanced order. Of 
Ijnterest was whether performance In each task was Influenced by Its 
position of, presentation (i.e. , whether subjects completed that task 
firsts seoc^, third or fourth). Analyses of variance were conducted 
.on performancep* for each task separately as a function of presentation 
order and trials. The , only significant effect emerged in the analy?is 
of visual spelling scores, F(3t 20^ = ^.11, £ < .05. ?ost hoc Tukey 
comparisons reVe^le^ that recall was slgnfloantly poorer when this 
task followed all of the jpthers than when it was presented first or 
second. None of the other palrwj«e differences was qignlficantt Why 
thi3 occurred is unknown. No such pattern was apparent .for the other 
three soupd learrtlng tasks (£ > .05)* 



Experiment ^ 

The preferred 1 nterptretation for results of the above experiments 
l3 that spellings facilitate sound memory because they prompt l<?arne»^3 
to form orttK)graphic images of the soundau and store these in memory. 
However, in the previous studies, this im?ige-^f orml ng process was 
inferred rather than directly induced. Children were simply sfpwn" 
spellings and no mention was* made of images. A further experiment was 
.performed to demonstrate this effect directly. Sound ' learning 'was 
compared uhder two conditions: when children listened to oral 
spellings and imaged what they looke^i^ike, and when children 
rehearsed the sounds several times. it was reasoned that if spellings 
facilitate recall because ttiey provide orthographic Inici^gGs of sounds 
which can be stored in. memory, thert performance? should be better when 
children are told to imagine spellings than when they merely repeat 
the sounds. . 

Method 

The subjects were l8 second graders, 10 males and 8 females, mean 
age 97*7 months. Children were tested in the spring and early summer. 

Two versions of the PA sound learning task wet?e deslgnyd. .Two 
sets of four orally pronounced CVC notisense sylls^bles were selected as 
responses. The numbers* 1 through 4 were paired with each and served 
as recall prompts for the sounds. Two types of adjunct activities 
were included on the first study trial and on test trials during 
feedback periods. In the Image Formation condition, sub'Jects wfere . 
first given practice imagining the spellings of f^ur familiar printed 
Words (i^^e., girl, boy, book, tree). The expei^imenter pronounced each 
word, the subjects sa4.d it, the experimenter spelled it orally, had 
the subjects clo^ie -their eyes, imagine the letters in th^ir heads, and 
indicate when they could see t)ie word. The sound- learning task 
followed. The experimenter presented each number stimulus, pronounced 
the CVC sound, had children repeat it, close their eyes,Hhe v 
experimenter named the letters, and had children Ind^lcate when thfey 
could ^9ef!^ the spelling. During test trials, this activity followed 
each attempt to recall the CVC sound* In the Repetition condition, 
the experimenter presented each stimulus number, pronouncjfed the sour\d, 
had children say it, then pronounced the sound again and had children 
say it again. During test trials, this activity followed each recall 
attempt* The two tasks and response sets were given to subjectsrin 
counterbalanced order. , Children were givep 7 trials to l^arn the 
sounds." Leamingv was terminated i^au^ly If they achieved two perfect 
performances. ^Testing was completed in one session. 

Results . ' ^ 

The dependent measure was number of vConrept sounds recalled on 
each trial. The Independent variables we^e; Task Order \ image task * 
before vs. a.fter repetition task) ; TasK (Image vs. repetition)? Trials 
CI-7)* An analysis of variance revealed main effects of. Task, F(l, . 



the other effcoU wa.<3 alffniricant^f^ > .05^. As expoctod, rocaU of 
CVC aounda- wa3 .superior when ^jbjcct.*? Imaglnerl ^pollings than whan 
they rehearsed .the sounds (l.^. , mean recall per trial 3 ?.05 va- ^ 

MSE ( 1.6 ) s 1.626), These findings provide direct evidence for 
the claim that orthographic \m'i[gnr^ Improve chlld-^ ^-^'3 memor^y Vqv 
meaningless? 30und>3- 

> ■ . 

4 Discussion ^ 

Results of ail four experiments are Interpreted as providing 
evidehpe for one or another hypothesis derivj^d from orthographic 
amalgamation theory. These hypotheses together with supportive, 
evidence are Reviewed below. (1) Re^sults confirm that orthography has 
mnemonic value amonpu beginning readers . In all/Tour experiments, 
sounds were ^learned faster when spelling aids \kre^ seen or imagined 
during study periods. (2) The visual property of d^pellinp^s is central 
to their^.facilitative effect s In Experiment" 3, seeing letters was 
more effective thafn simply hearing the letters named. In Experiment ' 
4, hearing letters ifnproved sound memory when subjects were b^old to 
form Visual images of the letters. (3) Visual spellings , must mqp . 
sounds aeourately An Qrder to facilltgite sound^ memory > ^;In Experiment 
1, raiacpellings .were found to interfere" with recall. (^) Spellings 
oontrll;)ute by helping subjects store and remember the response 
sounds . Analysis of the errors committed by subjects in Experiment. 1 
indicated that the majority involved response failures rather than^ 
stimulus- response mismatches. (5) Spellings improve response memory 
beoauae they induge learners to preserve letters as visual images 
symbolizing soundg In memory^ ;- In the first three experiments, visual 
spellings were, not present on test trials yet they boosted recall. Tn 
order to have this effect, subjetits must have stored them in memory. 
In Experiment ^, the same effect was demonstrated when subjects "saw** 
spellings by ^'ormlng visual Images In their heads. (6) The capability 
of creating alphabetic images to map sounds' is possessed by beginning 
readers, and they ilse this oapabtlity spontaneously when the need 
arises . In Experiment 4, all the^ subjects were able to forta and 
repprt t,he prel3ence of images dur^^iu; the ^ound learning task, and 
their confirmations w^re immediate following t^he experimenter * 3 oral 
spellings. Nobody expressed confusion over the image formation 
instructions. In the -first three spelling-aided sound learning 
experiftents, children were not taught or told how to benefit from" 
^flpelJ^ings In Remembering sounds. j|gie experimenter simply showed > the 
spellings during or after she. pronounced the sounds. Nevertt^eless, 
subjects, made Aise of t^e spellings to remember the sounds. In the 
phonetlQ segmentation tasK, although no mention was made of letters, 
some subjects appeared to form and consult alphabetic images as they 
estiilated the n|jmbef of sounds in real and nortbense words. Very 
likely spellings were imagined because they helped subjects identify 
the separate sound, segments which are otherwise difficult to detect 
sinc^ th*«- sounds fold into each other and are hot dfisVretely V, 
represented in speech (Lib^rman $ Shankweiler, 1977). (7) In order to - 
benefit from spellings, in remembering sounds, ohildren must be able to 



dc Q o d? thoae 3pelXXnfl;> tg gound? aoourat^lY ^ In Experiment 2, 
ouooesaful sound loarnera w«r*e at)le to aound out and blend moot of ' the 
trlgrams In the CVC Sounding Out taak (mean s f,1 correct oUt of 8) 
whereas unsuccessful learners were not (mean^= 3.2 oorrdct). (8) the 
abili ty to- use ^pelUngs In remembering sounds Is centrally Involved 
in learning to read. Resulls of Experiments 1 and 2 indicate that 
this capability emerges during the first year of reading InstVuotlon, 
It la highly correlated with beginning reading skills, and |t 
distinguishes between more and less advanced beginners, (9r 
Orthographlo mnemon ic ofapabllltl^a contribute to reading acquisition 
by enabling reader s tt/ represent, store, and retain the printed forms ' 
of words as orthogra phic images In lexical memory . In Experiment 1, 
scores on the spelling-aided sound learning task were highly 
correlated with measures of ohildren's printed word repertoires, 
aignlfioantly higher than correlations between the other PA t^aks and 
this measure. As the histograms in Figures 2^1 and 2-2 show. ■ 
differences in the size of print lexicons between good artd poor souhd 
•, learners at the first grade level were extreme and there were no 
exceptions to this relationship. 

Although the evidence collected is perhaps impressive, the claims^'- 
of orthographic amalgamation theory are still v«ry tentative ItiVeed 
for further study. For example, b^jfore Hypothesis 9 is accepted , an 
experiment la heedted to show that orthographic memory actually 
participates in the process of recognizing and remembering printed 
words., Present findings are correlational and so^a 11 short 6f 
demonstrating a causal relationship. 

The orthographtip mnemonic explanation for the facllltaUve effects 
of spelling aids is the one. favored by present \ findings ."""Two other 
explanaW-ons were considered. One was that spellings served to 
clarify the oonstituehts of the acoustic stimulus. Just as seeing a 
Strange name speljed often enables the listener to distinguish the 
separate sounds being pronounced. Two facts make this interpretation 
unlikely. i^Pl^st, th« sounds tau^t in the PA t^ks »fer« comprised of 
blends of only three familiar phonemes,, and ttiey'.^re pronounced 
oprreotly and eiially by all subjects during the learning trials. 
Second, in Experiment 3, subjects did not benefit from non-visual 
types of aound-elaboratlve experiences such as hearing the letters I 
nAmed, or hearing the sounds segmented, or rehearsing the sounds. The 
Dtheh explanation considered was that spellings boosted performance 
because they enhanced subjeotts* nt&rMmnn of the relUlonshlps between- 
test atlaull and nonsense responses. Without swing trlgrams ajpelted ' 
out next to letters serving as text' cues, subjects failed to recognize 
th^t the letters Represented Initial, sounds in the CVCs. This ^ 
explanation w^s V-yled out by Experiments 3 and H where- stimulus cues 
were arbHrvy numbers rather* than the initial letters of CVCs yet 
a>ibjects sMll benefitted from spellings in learning the sounds. As 
explained above, spellings improved the response iearnl-ng phase, not 
the a^aoolate phase of the learning tasif. 



Although reaulta of th« present fltOdy do not , provide any direct 
ftvldehoe against the phonemic reoodlng view of printed Wo^'d 
proo«38ln«, they do contribute negative evidMoe for one aaaumptibn 
oonnecte^ with this view, namely, that beginning readers poasess an 
effective phor\emlo coding' systjam for storing and remembering sounds. 
In the present study, ^childreli had a hard time remembering spunds in 
the abaenoe of lett^r?|. ' iS^eral beginning readers could not learn the 
four sounds in 15 trialaruiKl^ran^jOlroumstanoeq, and, others never 
learned the '«ourids unless ^ey werA shown spellings. In t previous 
study, Bhrl'(1976) 'examlneir ohlldWn'a memory real words in 4 PA 
task where the stimuli were squlggles and the responses' were five N 
spoken words, a noun, adjective, past-tense verb, preposition, and. 
function vord , (No spelll^pgs were shown ») She found tha,t prereaders 
could -remember the irffeaningful words easily but they had- much trouble 
learning th€r latter three types (e.g., words such as helped, came, 
froa^ andpTKmld, were) which are essentially meaningless without 
sentence context^,, — Results of these two studies suggest that In order 
to be membnabley sounds must have meaning or must be symbolized by 
letters. Otherwise there is no coding system available^ for preserving 
t he bounds fyln memory. - . 

. ' V.PreMnt tijeocy and findings' can be intShorelted as bearing oh an 
l9?W--iiWlok .hall been prominent in the llteranire on word processing. 
The^tasue la^ whether "readers go directly froin print to meaning- when 
they pn^ooess words or whether riftaders translate print to sound and 
then ri^rleve .meaning (Barrpn, 1978; Bradshaw, 1975). Most recently, . 
Barron and 'Baron (1977) .off er. some evidence that* sound plays^ a minimum 
role "0ven among beginning readers asi they process familiar printed 
words. . The theory |)roposed here offers an expianatlorf how this might 
be -^slb:^*!. The t>roposal Is that readers store orthpgraphic^iinages 
of words, that these Images are amalgamated with the* words' other 
lld^ntltles (I.e., phonological, syntactic, and aemantlc), and that 
these identities are stored and retrieved as single u^lts In lexical 
■eradry; Readers are aj>le to move directly jfrop p^'int to meaning 
because the visual |Jropertlea of a familiar word match the rejider's 
stored lji«ge, and sight of thii» trlggflirs retrj.eval of the entire unit , 
with sounds and meanings bedomlng apparent simultaneously. Note that 
thls^prtiipoisal doea not suggest that soqnd is absent from the 
ret»ghltldn iprooeas, .only t^^t it is not central to - recognition once 
the ortKqjgraphlc form of tMprprd has brfeh placed in lexical memory. 
Present, findings offer' s<»enbvldenpe for a p^^^ 
indl<»tliig that ortlip^raphy does- hav?? ine^^ for beginning 

readfrt and that the ability to he'neflC from prthography is highly ' : 
borfeXated with the size of the reader's print vocabulary. However, 
the bulk of the evidence has yet to be gathered. 

Pr«sentflndlngs are related to another issue* Although most 
*'«earohet*s . agree that ohildren becooi^^ sensitive to orthographic 
ir^larjLtle9 M they learn to r««d, th^re is sbme dlsagrwwt over 
when thla >enaitlvity develops. Some findings indipate that It begins 
io eaer|e\a3 eiiirly as the first year of reading instruction. Miles * 



m<i Taylor (1977) pr«aented children wltli trlpleta>»f 6TJ.ebter ' 
pa^dowords bearing zero-order, second-border, -and Cpurth-order 
tpproxlaatlono to English vords, and they found that toward the end of 
first grade subjects were able to identify at beiter than chance which 
word was more like a real "English word. Other .r^esearcherts place ' 
development at a later point (Guttentag. 4 Haith, 1978; McCaughey, 
Sohadler, A Jjjola, 1977>. Gibson and Levin (1975) cite several 
studies in ,which fir?t graziers did not perf^rtn better with « 
prdnouncenble tha,n with unpronounceable nortlsense wo^ds. Findings of 
the present jitudy appear to side with' the 1 earned Her" posi^tion. 
First graders were observed to benefit from nonsehse word spellings in 
remembering the nonsense sounds. However,, the task was quite 
different from those used in the other atuidies. Very likely 
rejiolutipn of this issue rests with the definition of orthographic , 
sensitivity and the tasks used to study it; Wha^ it means to be 
sensiti-ve to orthographic regularities is npt clear and varies among 
reseapoh^rs. Also'f some types of tasks may be more^ sensitive to 
earlier forms of structural knowledge than .others. 

Several aspects of the beginning reader's knowledge of printed 
language were measured is the present study. One or another of tMse 
has been studied by other' researchers, and evidence has been offered 
to suggest its Importance in learning to read. Richek (1978) looked 
at the relationship between various skills and kindergarteners'- 
ability to learn prlnled words. The gener«al factor predicting success 
was the ability to name alphabet letters, Speer and Liamb (1976) found 
that among moris advanced , beginners (i.e., end of the year first 
graders), .letter nantlng speed was correlated with rfjiding ability. 
Llbeniian,and her oolleagues (Liberman, 1973; Llberman & Shankweiler, 
1977 J Llberman, Shankwiriler, Llberm||i, Fowler., A Flsohey, 1977) and 
also Fox and Routh (1975, 1976) ha#^ found, that young oiiildren's 
ability to anal]rze speken words into phoneme segments is correlated 
with beginning reading «kill., Fran the high interoorrelatlons 
obtained among, these and other measures of reading capabilities in the 
present study , it becomes "oieiir that no single *apa bill ty oan be 
regarded afi fhe key to reading acquisition. More likely^ all are 
Inyoived. Outhrle (1973) refers to this «iq a system mqdel Ih Which 
various components are acquired and function inter dependent ly to 
permit pro|[ress In learning to^ read. He provides evidence that the 
difference between good ^ and poor beginning readers is not that the 
poor readers are deficient in a particular skill but rather that the* 
skills they possess JtAVe i^jj^been sOfflclently organized Into qne - 
system, *The observation «P|blmodal distribution of first griaders In 
th^ prewnt study supports^la system model by suggesting that 
progress is limited ln^~the absence of such Integration but rapid once . 
the various oapabllltles are mastered and work together. In the 
present paper, a particular aeohanisn is proposjsd in Vhich all'of 
these oapabllltles participate.. The mechanism' Involve knowledge of 
orthography as a Mapping system fpr sound an<J as n representational 
deyloe for storing words In lexical memory, Wh<»t her this ot* sbme 
other peohsn;Lsa proves aost_|ioourate as a desorlptlon pf how. the 
oapabllltles are Integrated, this approach Illustrates' what 



reaoarchera need to do, that. I3 to develop theory arid research whloh 
olariries the nature of the cognitive equipment involved in learning 
to read and how -eaoh capability participates. 

Although processes important for beginning reading are the focus- 
of the present study, it Is "Viot really clear how results translate 
Into instructional practice. Though findings indicate the importance 
of, several capabilities (i.e., the ability to form and retain 
jjrthogr^phio Images in memory, knowledge of orttjography as a mapplrig . 
■-^ystem for speeol), phonetic segmerftation) , it is-not icnown how these 
oapabiiitles are acquired or how they might be taught so as to 
facilitate learning to read. Answers to these questions cannot be 
inferred from present findings but must themselves be «?xplored 
experimentally. 

One Implication of present findings for reading readiness 
inatruotion might be mentioned, the younger children in the present - 
study found it very difficult to learn meaningless sounds, ' 
particularly when they were related arbitrarily to stimuli (i.e., 
squiggles). This was despite the fact that sounds were simple and^,^ 
there were only four to remember. Thus^ teachers should not X>e 
surprised to find that it takes youngsters a long time to learn the 
names pf all 52 upper and lower case alphabet letters, particularly 
when the children come to school knowing few o? these already. If 
knowledge of alphabet letters is a prerequisite for learning to read^ 
as some evidence suggests (of. Venepky^ 1975), then it is particular^ 
Important for teachers to develop an effective instructional program 
which takes account of the memory burden Inherent in learning 
mflianingleaa sounds^ and their associations with arbitrary printed 
figures. . ' . . • 
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-Chapter 3; Prdllrolnary iBveatHKatlons of the ' 
. Nature of OrthQ«raphlo Imaffea ^ 

STUDIES 

Comparlaon of Silent^ and Pronounced letters In OrthoKraphlo Mwrv . 

. In the sound learning experlmenta reported In Chapter 2^ the role 
of orthography in printed word learning was indicated only indirectly ' 
by oorrelational; data. Some other studies were cjeaigned to -collect 
more direct evidence that beginning readers 'store -^ordg as ortho- 
graphic images. In the first study, a series of tasks was designed to 

. flhow that children possess visual images of .)?eal words which are 
.alphabetic, and Include all, of the letters in a word's spelling, not 
iuat boundary letters or phonetically salient letters. Children were 
flr^t shown ,soine (words to verify that they oould read theiA. Then they 
were 'told to Imftg^e the printed forms of eaon-word and to decide 
whether It contained a parti cularA«tter. Some of the letters were 
constituerrt^, some were not. Some of the constituent letters mapped 
single sounds in the words and some were silent^ After this, subjects 
were surprised with a word memory task. Recall of each word was 

. ' prompted with the letter given in'the Judgment task. It was reasoned ' 

„ that if beginning read<^rs have stored familiar words as orthographic 
Imagejj, then they should be abie to consult these images to ans^^er 
questions' about oonstitutent le£ters, and they should have information 
about silent as well as pronounced constituents.- Furthermore, they 
should be tble to rpmember words prompted by oonstitutent letters far 

• better than words prompted -by nonpreseht letters. , 

< to verify these hypotheses, 20 second graders were tested indivld- 
>ually.* A preparatory phase came first in which 15 high frequency 
adjectives and verbs were presented. oh cards for the children to ' 
" identify. If subjects were' unsuccessful , they wore taught to read the 
words by re-presehtlng the cards until all were correctly pronounced. 
Most of thevwords proved alr©a.dy familiar to the children. The mean 
number oorreot on the first presentation was 13.5 words out of -15. 
Eleven children re(lulred some training Ci.e., a mean of 1.6 additional 
trials)^to learn the words. .' After this, the subjects spent 10-15 
mlnutgs performing t»«). filler tasks which assessed their ability to 
identify a set of SH printed words and to sound out and l^lend some ( 
,pona««e words. The letter Judgment task oame next. The experimenter 
pronouii^ed iiaoh of the 15 words the child had recognized' or been 
taught 'earlier. The child wa^ told to form an image of the word's 
'spelling and to indicate when he/she could see it. Then the fxperi- 
..H^nt^r i)reaented a card printed with A Ibw^r dase letter and told the 
aubject to decide whether the word belrffe imagined oontai,ned that 

i ■ ■ ■ * . 

■This oh^pter will appear as par^of an article for a 1>ook. Itj is 
r^ferred'^^Vto in other, ohapters a? Ehri (in press-a)« The reference 
la: Bhrl, L.C»/ Reading land spelling in beginners: The development 
oP ©nthographlc images. JLn U. Frith (Ed.), Cognitive Processes in 
^Spelling. London, Eng: Aoademlo Press, 198O, in press. 



^ aetUr, D^ffereht i«bt»r^ w©r« Judged for «aoh word. Aifiong the 15 
Wordd Judjjed, five words oontained»a letter whl oh trfapped- into a sound 
Iti that wo^d (i.e., n - kind, o ~ brown, r t- strong, i - ^iok, w ^ 
sweet), five words contained -ft letter whloh was silent in the wqi^l 
(i.e., a - dead, o - blaok, 1 - balV, g - bright-, e - come), and five 
words did not contain the letter at 61L (i.e., Vi - drink, z - JaJ,p, 
fast, ifl - hard, p - short).' All of .trif contained letters were in 
non-^initial positions. The ej^perimenter presented the woV'ds-for 
Judgment twice, each time in a different order. Then she surprised 
the sublect witrh a recall task. Each letter was shown again and the 
child w?fs told to rf^ember the word he had Imagined /or that letter. 

Remits forW^he most part conficinied expectation^. On the letter 
Judgmerf^ task, scores were close to perfect. Mean values are given in 
Table 3-1. Though errors were few,' the majority occurred with the 
silent letters. Scores improved slightly on the second trial. Some- 
children conmented that it was easier to 



Insert Table 3-1 about here. 



Judge the second time around, and response latencies appeared to be 
shorter. With one exception (i.e., a child who missed five)! nJ child 
™ore than two letters incorrectly on the. second trial. 

Informal observation of behaviors accomfmnying the image Judgments 
further confirmed that it was easy for childrSsL to ima^ne the 

■ sp<?lllngs of fajniilar printed words. .They had-^o difficulty following 
Instructiona. j^hen aske#» tcs report when the/ had the image, all 
complied, aha no one claimed not to understand what h^she was 

^upposed to db. Everyone was able to form images for most of the 

^ords, these Images seemed to be formed readily, and the letter 
•Judgments were iiiinediate. A few words required more time. For these, 
ohlldren would oloa© their eyes t4«htly or whisper spellings to 
themjrelvea. Th*y appeared to be engjaged in constructing father than 
almply retrieving an image.- When^iasked about the presence of a letter 
In theae words, aoraei w«re obaerved to atretoh^ out the Word aa they 
pronounced it, either In order to find the ;t'etter or to confirm Its 
presence In the word. Only, three ohlldrenT rjpported lacking an image, 
and thla occurred for only 1 or 2 worda.-^ Aa tho children examined 
their iJBag0a, aooe' vere observed to roll their eyep upward and nod 
their heada* If a letter was hot present, they aeemed to reapond i* 
IwB^lately, one child, claiming "No way!" If present, their "yea" 
rfsponaea were^^lghtly delayed aa they appeared to be locating the 
better In the Image before answering. Eye moveraenta and head nodding 
often aoooppanled confirming reaponses. These obaervaUorta make it 
hard to doubt *'that the children were ^-ndeed workjlg with Imagea of 

,W)rda In 'their heads. # ' " 

~ ■■■■ ■■ ; ' . ■ ■' ' •": " ^ ^ 

•liecaning the wor(la was aom9What" more dlffloult^than'^^^ 
8p*lUn|5a. Out of five worda per letter oaWory (i.e., aoj^nded, 
silent, absent), th« mean number of words p«oalled ranged between 0.5 



' . " Table 3-1 

Mean Correot in t'he Letter Judgment and . 
Iricldenial Reoall. Taaka (Maximum per oell = 



Letter Judgment Taak 

Firat tfial V 

^ Sepmid trtal I 

Word Recall Taak 

All Subjects 
Sii^Jeots with' Per^f eot 
Letter Jddgment 
SooRea (N = 9) 



Sounded 

-31.95 

\l.7b« 
1.90 



Letter Cue 
Silent Abg^nt"*^ 



'<.30 

2.55^ 
2.90 



1I.80 . 



Mean 

» • 

1.57 

1*73 



*M3E (32) ar 0*75, Tukey pair-wise oomparigon value - .'58, £ < .05., 



aDehlLn?^ (aee Table 3^4). RecaU .^vy poor for wo^da whoae 
?-?i^iT ''^^^^^^ Inolude fcjie letter proiriF't/ Out 'df 20 ohUdren, 18 
^ railed to remember any of th6^»e five worda. In contrast, there iere 
no Chi dren who failed to V^e^all at leaat one w6rd pro^pUd by aT 
constituent letter. Theae reaulta indicate that letters compriaA 
r«l«vant part of begi nning, readers ' memory for words. / 

1.™"^" i^ll aifentjand pronounced letters were i3ompared in - 

i/ orthographio images feather than phonetic translations ■ 
underlie perfohnanoe. It was reasonerl that if familiar pMnled words 
are stored as visual images, then all of the letters shoiild %e repre- 
''!**r^^^' whether they map Into sound. I Thus, silent _ 
letters should l>e as effective as sounded letters ^n prompting 
kh^^ L ? ?l\«'^"f*^i^« possibility is that when children learn words, 
they translate letters into sounds and use sound to access word 
meanings. Those letters which correspond to sounds become the 
critical cues for identifying words,s and they are the letters which 
get^ represented In lexical memory. \r this is true, then sounded 
^letters should serve as better retrj^al cues than silent letters. 

* ^w^^*"®^^'^' perfoniiaJices in thereoall .task (disclosed a 1 ' 
nfll^rfT; ^SV," opposite of any effect expected. As 

displayed In Table 3-1, ,the meah numberjjpf words retrieved by silent 
letters was signflcantly greater than the mean number retrieved by 
pronounced letters. When the recall perfon,.ance of only the best 
SM^^ects was con:^idered, that is, thoae. who performed perfectly in 
. /"dging silent and pronounced iejiters, ^ difference between silent 
Jnd pronounced letter recall was even larger (see Table 3-1), Tha 

1"*^ ^''''''^'^ ''^'^^ letters is interpretel as 

support for the claim that alphabetic images of word spellings ar*i / 
represented in lexical memory as visual forms whose componenl^ letters 
do not have to map sound to be included and remembered. • 

Why reoall iihoUld be superior with silent kettera I? puzzling. 
Several poaalbllltlea o,in.>,ld«>n€lfl^ It iiy be that the. children 
spent wore tUje or effort thinking ^ab^th^ all en Wetter words during 
the letter Judgment task since the presence of these letters was 

^^S^K ''•^Jf: w^'^ pronounced letters whl^h 

.^<*>tHd be verified by consulting the word's sound, silent ^letter 
proopta forced suljjeots to atjoess and examine an image of tlie word. 

rfill2*.KA *'5C*^''^^^'"?*^'* ^« better, mnemonics th«n. sounds 

«see ibove disqusslon), word recall was superior when sublSots ' 
Qonsulted Images. Anotheiv'possibility la that silent-letter worda 
were more teemorable than pronounded-letter words. Thlsi could have 
happened 'since a different set of words wa? used In each case. A 

wll Z''"^^^^.^^^.^*^''^^' pronounced letters may have produced inore 
inti^alpn errors than silent let tara by qaualng ohildren to think of 

tk^iir^r'^Lff?!;-^ Xnapeotlon of tb^ errors, 

'?h»! 3?:i .*!f •J"'^ Intrusions With web letter type, 

thus dl/^OQUntln^ this hypothesis. A fifth potslblllty is that the 
a^u^L'*?^?^!^" ^rr^r^nc^.. Silent letters W In fact' be more" 

saUtnt In the images of familiar printed words. The presence of 



theae letters is not predicted by any sound in the word and so there 
exists less redundan/y for that letter slot in "bhe images As a 
result, these lett^s may have received a disproportionate amount of 
attention during the ^earning phase when the wOrds were b^ing stored . 
In lexical memory. ' ^ 

To check on some of these explanations, another similar If desigi;jed 
experiment was performed. Thi^^time, a set of 10 words thought to b,e 
fainlllar to second graders was selected, and the same words were 
presented fc&r fetter Judgment to two different groups of children, one 
group given jSronounced letters to Judge, the other given silent 
letters. Since the same .words were given to both groups, we ellmi- ^ 
"ated the pqssibiltty that recall dlf ferenoea might result from 

. differences In our word choices. In order to make subjects in the two 
iroups comparable in reading skill, we used their scores on a printed 
w6rd reading task to' form matched pairs. Members were rarldomly 
assigned to the pronounced and silent letter Judgment groups. As in 
the previous experiment, an incidental letter Judgment task was 
followed by a surprisfe letter-prompted recall task. The same sequence 

^ of tasks and task procedures were use^l. The new set of words plus the 
silent and pronounced letter prompts are listed in Table 3-2. \ 
Initially, the experiment was conducted with second graders. 
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Insert Table 3-2 about here. 
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However, several of the subjects were not sufficiently familiar with 
the words and so their Judgment and recall performances were too poor 
to consider. Additional pairs w6re recruited from the third grade to 
yield a total of 19. pairs, 13 third graders and 6 second graders. 

Analysis of performances revealed that these children were already 
familiar with most of the 10, target words and so did not require muoh 
trainings The mean number correctly read on the first word recog- 
nition trial was 8.1 words fpr second graders, 9.8 words for third 
graders. In the letter Judgment task, all seoohd graders and 5 palps 
of third graders, went through the task twice while eight pairs of " 
tihird graders performed the Judgments Just once. As jln the previous 
exp^rliD^nt, children Judged the letters almost perfectly, with a mean 
of 9.8 oorreot for pronounced letters, an<? a mean of 9.^ correct for 
silent letters. ■ 

» , • \ '. ' ■ ■ ' 

■ • .' _ ■■ ■ . ^ ■ X, " 

In the recall task, the .me«in number of words prompted by sMent 
letters was again superior, 6.6 words, as contrasted to i|.9 words 
prompted by pronounced letters. A matched pair t-test confirmed that 
this difference was significant (£ < ;05). These findings replicate 
the pattern found in the previous experiment « ' ' ^ . 

To further* Verify the superiority df silent letters as recall . 
proopts, t»)e number of subjects reoali-lng ench word suocessfully with 
each letter prompt was calculated. These values ar^"r«Ported in Table 
3-2, Comparison of silent and pronounced letter r^^pall for Individual 
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words revealed that the pa^tdPn favoring allent .letter^a held for 8 o\si 

of 10 words, Tfjua, reoulta appear to generalize across words as well 
as ao'ross subjects. " \. 

As In, the previous study, Ito-^was not thfe case that pronounced 
letters' elicited tndre word l/truslons. Inspection of the number of 
err<Tra In which sub^Jects matdhed the wrong words to letters revealed 
- about the same number occurring for pronounced and silent letters. 
Thus, greater response Interference does not account fer the poorer 
recall occurring with pronouiHJed l,etters. 

Another explanation for the effect was suggested by Uta Frith 
(personal .<35taunl^dati on). In analyzing the locations of letter cues 
In, the words jln Table 3-2, ahtt notided that silent letters occurred In 
later positions than pronounced letters In 8 out of 10 cases. The 
exceptions were "fri^end" and "young." It may be tfiat subjects scanned 
more of the orthographic image In locating silent letters than In 
locating pronounced letters, and that words whose images were ^lore 
completely processed were better tera^rabered. This explanation would 
attribute recall differences not tV ^ny special role of silent letters 
In images but rather to processing differences resulting from th* 
chodoe of early or late letters. -This possibility merits further 
investigation., If found to'be true, it woiH^ clarffy how orthographic 
Images operate in this t^isk, and it would suggest that silent and 
pronounced ||etters have equal status in these images. 

Results of another study using ^ different task- to compare memory^ 
for silent and pronounced letter;^ i^i^ovlded support for the equal 
status hypothesis. Included as paht^^^of a larger experiment (Ehri A 
Roberts, 1S>79) was ft spelling task which required first graders to 
detect misspellings in 18 words thought to be in their reading ' 
vocabularies. In each misspelling, one non-initial letter had been- 
deleted. For nine words, the omitted letter was silent,; for nine 
words, a phonetic segment for the missing letter could be found in the 
word's sound. The child's task vfas to detect and correct the mis- 
spellings. It wfts reasoned that 1^ the importance of^ letters ±n words 
IVdetermlrted by whether they map sQundsl and if word spellings are 
jifenerated or remembered In t«rms of soMn<^-sallent letters, then 
missing'^ailent letter^^^uld not be as easily identified as sounded 
letters. However, lforthQ|i5raphlc Images of words are stored In 
memory, then silent letter omissions should b/e as Jibvlous as tounded 
letter OBlsalons. Qomparlspn of the mean numb^m of misspellings 
detected and corrected revealed f^uival#nt m^jln? for the two sets of 9 
words: X « 6.0 for silent letters, 6.1 for pronbynoed letters, 
m'atohed-pair t-tests statl«tlc_t < 1. A tally of performances with 
the more easily detisoted mi^speTlin^fs illujjtrat'ea what errors were 
obvious. Most children (l.e,, between 25 and 36 out of 37 eubjects) 
detected letter omlasiona in the following words: for pronounced 
letters, H^P; WORK, AWAY» TgERE; for silent letters, LIKE, TflEE, 
yOgR, PLAT, TELL.' MoreUhan half of the children detected the 
following er.rors:' for pronounced let tenAt. FIND, "^ILB, AFTER, FISH; 
for silent letters, ^HOUSE, WALK. _ _ 
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Ther« are some aouroea of oonoorn about ttieae data. Mora of the 
^allent Jhan prWupoed letters were located at word endsAhioh tend to 
be a more salleflt position. Alao, different words oomp/iaed^he two' 
acta, of)enlng upf the poaslbillty that the sets w^re noV e^uglly^ 
\ familiar tosMCJeota. Regardless of these shortoomingh, the fact that 

beglnnlngV^aders detected and qorreoted ^majority or the. salent 
letter oWtSslona Indicates the visual forms of these words'and 

not slmiay the pronounced letter:*- were known. These results are 
consistent with, the hypothesis t»jat silent and pronounced letters are 
equally prominent in the visual Images of words stored in memory. 

y 

Memory^ for Vlgual Forma of Pseudowords .- "l 

> If ^t Is true that Jhen children learn to read words, these worda^ 

V stored orthographic Images, then one would expect beginning 

readers to be able to Kead off their Images and to produce correct or' 
approximately correct spellings for familiar printed words. Acquiring ^ 
^ > the ability to spell words should develop hand in hand with learning 

to read words, even under ciroumjstances where no opportunity is ' 
•/(^_ . ^/>rOvl4€(d for spelling practice. Some preliminary studies were 

• oonducttedkto see Just ho^ closely related reading and spelling 
capabilities might be. 

One experiment was designed to find out how ac6urai:ely second 
gradepa woul<l be able X^o spell made-up words they had/been taught *to 
head had neVei^ written. Eight nonsense word sountls were 
>^ Invented. For each word, two alternative spellings j2ere#cre^ted, the 

spelllnga were printed on, drawings of animals, and Jthese were 
deaorlbe<i to the ohildreft as qames of the animals./ Each ohild was 
shown only one of the two spellings for each pictyre. First, subjects 
4 practiced reading the eight names until they cou^d perform pec^fectly 

with the pictures present, then without the pictures. Also/they 
practiced reoaMing the names of the pictures. Following a, delay of 
3^^* minutes ,dunflng which they completed aotne math problems , they were 
'ho**" <^^e plctiires and asked ^to write out each nameT ^f interest Was 
whether origl4afl spellings would be recalled or whether children would / 
create their own phon.etic versions. It was reasoned that if, when / 
»"^J«ots learned to read the wor<ls, they^ spontaneously stored ortho- 
graphic forms as visual Images, then their spellingsNshould resemble 
' original forms. If, however, when they learned the words, they 

recoded the print to apeec^l and-^tored the pounds In memory, their 

/pellings should be phonetic and -not terribly faithful to the original 
ortj» particularly If it was Irre^lar. • * 

The words used are listed in Table 3-3. For each word, one op/the 
apelUngs was ^thought to be more conventional than the other. Each of 
11 -children read four of the more conventional ^ ^ ' • 

.... ' ■■ ■ ■. ■ ■ . ■ ■ c T ■ 

— > ^ ■ 

. Insert Table 3-3 about here. v ' 
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Table J* 3 



List of Nonj^^n36 Nameo and Misspelling^ 



Original 
3pqUlnfti!» 

Whoople 
Weepel 

Bistlon 
Blschun 

Crantz 
Crans 

Ghlrp 
Gurp 

Jllled 

Proat 
Prote 

Lutter 
Ludder 

Knopped 
Nopt 

Total 

(M^x.) 



N<>. of 
Errors 

6 

^ 

ii 
ii 

^ - 
1 

1 

1 

2 
0 

2 

0 ' 

1 
1 

1 
0 

35 

■(112) 



MlSftpelllnKs * 



wheapie (3)., wbQpore,,vfjeip<sjle, woeple 
weeple (2), weepl^ yepol 

blatoln, blahtln, -bshlatun, bltson 
blaoh^un, bfstohin, biachen, buohden 

oantj;, Oranttz, orants, orand 
orane 

ghrlp (2), grlrp, glrp 
grup 

Juiled, Jlld 
poat (2) 



luter 
lutter 



knoped 



•Par«nth«9©Ji Indicate that more than one child prodifoed this 
misspelling. 



^ and four or the leaa Conventional apellinga. The names were pro- ^ 
nounoed identioally for both spellings. In oases where different , 
pronounoiatioria might be pos8lble» the one iiaed Waai the' one' 8UggeiS,ted 
by the^first m6re deviant, apelling listed in Table ^3. 

Kesulta revealed that;^ children were quite accurate In ^helr 
spellings! 69% of the produotions wisre perfect. 'Their errors aj-e 
listed in Table 3-3. Fewer o,f the deviant spellings were recalled 
correctly than the phonetic versions: 59% versus 80*. This suggxjats 
a greater tendency to forget more irregular forms. Ihspection of the 
misspellings revealed that phonetic factors did playla role in 
distorting. r^Qall of original spellings though th^y dlld not account 
for airiila^pelllnga.^Out of 35 errors, 60% could be bon3><f«f ed 
phonetically aoceptable maps while lO^l fail<fd .to represent*"' sounds tn 
J the pseudowbrds accurately. Further Inapeo^on of the particular 
letters retained in misapelll^ga revealed tmit aubjeots did riot 
completely abandon original apelllngaf in favor of a straightforward 
phonetic version. This is apparent from the-^act that subjects tended 
to preserve a salient letter pattern from thejorlginal form, and the3,e 
pj^t terns were produced only by sublects who b6d seen that version of 
the spelllni^. They never ocourre^ith the other version. Whereas 
every misspelling of WHEOPLE began wlt^i WU, every misspelling of 
WEEPEL began with WE, Every misspelling of BISTION contained ST 
whereas every misspelling of BISCHUM had CH. CH was not produced at 
all in the Yorraer case. Every misspelling of GHIRP had an I and two 
included the H as well, whereas these letters never occurred with 
OURP. From these findings, it can be concluded that both visual and 
phon^tio fao.tors participate In t^h« atorage and production of werd ' ^ 
spellings with neither ^bmlnaUng tjo the exclusion of the other. This 
consistent vfith amalgamation theory auggestiug that the two sotirces 
of informatlbh work together In setting up Orthograpf^io Images in ^ 
memory. ' ^ . 

One other study was conducted to explore subjects* visual memory 
for let]^<|rs in pseudowbrds. Seine better first grade readers were 
aeiected and taught to read 16 trl-syllabtc nonsense words such ka 
PCTRAVAMP, IK)STENLUST, MULLIBLE, TERMOLEBff, MUSTURAL, pronounced with 
prlwy stress on; the first syllable. The second syllable of each 
word was proriounoed with an unstressed schwa which theoretically can 
be spelled with any of the five vowels. In the spellings created for 
theaeH^' words, the sohwa sound was repreaented by each of the Vowel ^ 
letters In on^ or iJnother word (l*e., eaph vdw^i occurred 1 times 
•xoei^t the letter 0, which appeared 5 times).' Of Interest was how- 
•oourately children might be able to reme^iaber these letters. It was 
reasoned that if sound alone determines which letters get stored, thpn 
•curacy should be poor. However, if visual properties of words are 
stdred, then these letters might be reoewbered better than chance. 
.\ . ' ^ ^ 

.^e 16 words were taught oh a meopJ^ <lruBi using a atudy-teat 
prooe\?ur0. During the study trla}, the child pronounced eaoh word ' 
oorrec^try. During the teat, he or she had 3 seconds to recognize and 
aay eaOh word. Four training trials) w«re given to 19 children jwho h&d 
dewonatrated that they could read dingle-syllable nonsense words 
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easily words 3U0h aa rin, olU3» grak, kebK After eaUh subject 

oompleted the four training trials, hla memory for spe-Hinga waa 
tested* For eaoh word, he was shown a card with all but'^the dohwa 
letter printed. InJ pldoe of the schwa, there was a hole' behind wKlch 
was a sliding row of voxels* Each of the vowels could be positioned 
In the hole to flll^lh the slot. The child was told to pIcK the 
letter whloh'^inade the word look right. ^ 

Though subjects learned to read many of the words, riost did no^ 
remember the schwa letters very well. The mean number df norjsense 
words read correctly during the fourth test trial was 10.5 (maximum = 
16 word?). The mean number of schwa letters correctly identified oa 
the spelling testt was 6.1. Bv/ chance, qne would expect about ..half, 
this many, or 3»2, letters to oe oorreot if ohildr^^n w^re selecting 
randomly from the set of 5 vowels. Howeven, not aXJ^hoioes m^y have 
been random* A few. -words- were oorreot much more oft^n than the others 
(i.e., 12 or morh <hjt of 19 children were correct on PIM^I^CAN, 
SALSJCFY, WEXELBAN, LI^t1ERP0P, whereas 9 or fewer children were correct, 
on the other words). Thus, some ef the letters may haVe been easy to 
jpjess based on knowledge of orthographic patterns. When the four easy 
'^orda were excluded, there were only 5 subjects out of 19 who per-* 
formed above a ohanGe level, recognizing between and 9 out of 12 
letters correctly. These results suggest tiiattvlsual memory for 
s^pklllngs was relatively weak in this ex^)er lament, perhaps not sur-- 
prj\lhgly since the words were long and there yere /-several to remember. 

The study was designed to fissess subjects' visual memory for , 
letters which- did not map into distinctive sounds* However, oyser- 
vat ion of the children's learning atrategies revealed that this was in 
one sense a false characterization <?f 'the task. When required to 
learn raultisyllabio forms, seme children were observed to adbpt a 
printed word learning strategy which created relevant ^punde for the 
schwa letters* During learning trials, as children vfere pronouncing, 
the printed worda^ they sometimes separated the forms into component . 
syllables. In doing so, they transformed unstressed into atressc^d 
syllables^ and schwa letters, were given appropriate siound val,ueq. For 
example, when SALSIFY was broken into syllables and jf)ronounqed slowly, 
/s^/ waa pronpunoed /si/* Thi4 ttr^^tegy is noteworthy because it 
reveals one way that word learners might Jjnprove their memory for 
lettitra mapping into nondistinctlvq sounds, ?ind it may explain how 
some of^he^children in the present 9tu^y were able to remembeir 
spellings foif* aohwa sounds* By pironOUncing eaoh syllable separately ' 
with stress, they crelated relevant phonetic slots for the letters to 
fill in memory. v . 



These observationa illustrate how visual and phonetic properties 
of words might work together to s^ up and retain more acQurate 
orthographic images in memory. AySuch, they are consistent with, the 
VH^OPLB pseudoword learning' study whose rest^tts po^tnted to a;i i^ftter- 
Hotlve view the proqesa. One cpnolusiorL/ Whl n jMP lght be drawn from 
thesis two studies is th*t when both the vliual and the phonological ^ 
identities of words are being established In the lexicon and when the 
load on memory is^dereased beydVid Its capacity, theLphono logical 




repr^sefitation la Implantfsd first and^he vigqal repregentatlc^^i la 
assimilated to this form- Thl3U would_aooount for the superior recall 
olr phonQtlo spellings in E)gp6riment 1 and also the greater suooesa of 
subJdctA in remembering visual characteristics of ^ words In the first 
than the second experiment. This posslbfUty awaits further Investl-* 
gatlon. ^^g^ 

' DISCUSSION 

Nature of^ Orthographic Imaf/es . 

Results of th^ studies rep<irted here all contribute to the claim 
that orthogra^phio images of words exist and that bhey are acquired by 
beginners as they learn to repd. Orthographic images are thought to 
arise from visual experiences wljbh words. They are not special 
constructions of the mind made out of something not actually seen. 
Evidence for a purely visual component in vord memory oomes from the 
work of McClelland (1976, 1977), Kirsner (1973), and Hlntzman and 
Sunmers (1973)- These studies show that visual properties of words 
(i^e*, whether the print seen is in lower case,, upper case, miked 
case, or script letters) are stored in memory independent of their 
phonemic properties*. 

' Rayner and Posnansky (1978)^ and Posnansky and Rayner (1977) have 
conducbed some tachistoscopic word processing studies, with children 
and adults, and their evidence also supports a visual word ;Storage 
view* They found that^ subjects- who were shbwn drawings, of common 
objects or aninvals printed with .word or nonwor^ stimuli weY^e able to 
name the pictures faster when correct labels were t>HLnted on the 
pictures and also when nonwonds Were printed which pres^rVed many .of 
the alphabetic visual features of the correct labels (l\e,, horse - 
hcnre) though facilitation was /lot as great ars with cbrrectly^spelled 
labels. , , % \ ' . 

• A v*ry differertt .type of evidence for tfie exl3tenc6 of ortho-r 
•grAphlc Images oomefl^ fr*6yi a study by Brown 'and McNeill • (1966) . They 
Induced a ♦♦tip of the tongue^ ^t^te in which adult sub Jectis fell a 
particular word in mind but were unabie to identify the word's 
pronunciation. Brown ^nd McNeill found tf\at subj^ts in this state 
were oftenvftble to identify , many of the letters in the wprd (i.e., 
Initial leitera.Were guessed correctly 575 of the tinje). -v^ometimes 
letter 1 den tifi cations pirompted "retr4.evai of the ijordtJi?^ pronun- ^ 
olationi The fact that, letter Infbrmat'^ on was available despite the 
absence of phonologicfil information suggests that -visual forms of 
words constitute a separate i;:epresenta£io4 in lexical memory. The 
fact -^t hat letter ^^nformatj^on was connected with semantic it\fonnation 
in the absence of pronvinciat ions Suggests, that the word ♦9" phftnolpgical 
fonn ia; not aj^ Essential triediatQr.p information ,Wheh a link 

between, ^fht and meaning has been e^stabiished in memory. ' 
■■'•>->;■■ ■■ /' . ' ■ ... .■ ■ 

Research reported in this chapter indicates that orthographic^ 
Inagea provide beginning readers with fairly pompiettf knowledgje of the 



prlKta^r^onnii oT wocds. Silent as vfell as pronounced letter? in ^ 
r\on-inltial positions art- firmly entrenched In the nepreeentatlonci- 
It l3 interesting to note that in the plcture^word facilitation ^tudy 
by Poarianaky ^and Rayner (1977), the only type of* printed label whl^h 
faoilitAted picture-naming among -their youngest readers (first, 
graders) vas the coVrectly spelled form of, the word, not -the /orma 
which resembled the shape or boundary letters of the- correct label 
(I.e., apple vs. at^te vs. azzroe)* In qbntrast, older readers did 
display ,some facilitation with boundary letters and shape oiiea. Thia 
finding for beginning readera appear^ to isonflict with reaulta of some 
previoua atudiea ^uggeatlng that beginning readers proaesa and / 
remember words Ini terms of boundary lettjsrs (Marchbanka & Levin, 1965; 
: Mason &: Woodcock, U973t Rayner^ * Hagelberg^'^ 1975 ; Tlmko, 1970; 
Willlaifts, Pluipberg, * Williams, 197D). In these studies', a delayed 
recognition task wias ^jmployed. Subjects were shown a single sequence 
of letters Ce.g.J '•oug")' and then were ahown a card with aeveral 
alternative letter sequences resembting the original form (e.g., cwg, 
owg, ou^,.C5)n, -Jun, Jqg). They were told to select the one moat like * 
the original. Since the oorreot foiTH was never included oft the card, 
subjects were presented from displaying accurate memory for visual 
fortnd. Thus, it 'is not bl^ar from these latter studies that 'beginning 
readers' memory is llmlte(f only Co boundary 'letters. ' 

ft 

One rather surprising result obtained in the present studies 
indicated that silent letters may be more^ salient than pronounced * 
letters In children's jpemory for vords. A similar Result with A \ 
proofreading task was found by Frith (1978) and hence l.hl^ finding^ 
cannot b^.dlsmlssed hs a task speolflc'^irtifact , even ttiough it is 
^diffl&uH to explain. : 

One reasjon ^why s6me silent letters may be remembd^ed ^easily is 
that learners recognize them as an instance of a general lexical 
patterrf characterizing a number of printed words they, have already ^ 
acquired as orthographic images (i.e., long vowel-^silent E pattern; 
ahort vo#i(|i^double conaonant patterna; member of a family of words^ 
such as light, night, bri,|ht, fight), though the letters the,mselves 
do not map into single sounds, in combination with other letters, 
their relationship to sound is recogniaed as reguli^r and predictable :^ 
(Venezky^ 1970). Thus, they are easily remembered as an Integral part 
of word spellings^ • 

"Another explanation for silent letter memory ia that the process 
of storing visual word forma may be semi -autonomous iniihe sens© that'* 
only some of the letters need to be rooted in sound in 'order for the. 
entire word to enter memory. A few novel letters may b€i easy to learn 
when embedded in a familiar or predibtable context. As the visual 
forms of words are seen repeatedly, their shape iind length are stored/ 
and these oharaotertpitios create visual spaces in memory for letters 
to fill. , . 

A third possibility .is:thjj^ who are learning new^word 

fordis adjust their repr*aer^^S^on of the sounds in words so as to^take 
aopcunt of as many letter^ as p^^sible in woKd spejllings* This ^ 
process was suggested'^in the tri-syllabllc stuHy where^eannera wer^ 



obaorved to convert un3tre33ed to stressed sJ^Wable^ so as to preate 
appropriate vowel sounds for the letters. Also, Bluraberg and Block 
(1975) note t;.hls sj;^rategy In the behavior of thelt^ spelling learners 
who tended to segment graphemes Into separate syllable units and to 
.pronounce words as they were spelled rather than spoken even though 
they could read the words correctly (e.g., "dl3,clpllne" pt^onounoed 
/dis/-~/klA/ plln/). In learning to read words like "Februajjr^ and 
'•often," learners might eVen modify the wordg* pronounoiatl on In their 
, normal speech to legitimize the silent Hitters. , 

* ■ * . ~- ■ vl. 

Functions of Orthographic Ima|;es , ' 

1. Reading and Spelling " ^ 
^ r 

From previous as well as preseht research, it is apparent that 
orthographic images are not mere epiphenomena but perform Several v 
important cogltive functions. Their main function to insure 
correct idenVif icat ioh and production of printed WWIls. They thus 
provide a close link between reading and spelling skills. In place of 
sound'-letter principles which are utilized to gen^ate unknown 
spellings, visual Images can Jbe consulll^ when the words are familiar 
printed forms ^ In the WHEOPLE study, children's spellings resembled 
the particular orthographic forms they had learned to read. The 
possession pf alphabetic Images insures that silent letters are 
included in spelli^jp and also that the correct orthographic pattern 
Is ^elected when a n^JmbeK Of options are available (e.g., pair, bear, 
dat^e, prayer, ere, err). In the case of homonyms, orthogrAphio lm^ge3 
which have been amalgamated to word meanings ^able^readers and 
writers to distinguish which spelling ggeS with wJyloh meaning' (Eh^l & 
I\obert3, 1979; Maokworth & Mackworth, 197^; Maoky6rth, 1975). 

2. Verbal Memory ^ / 



p The contribution of orthographic ima^QS tp verbal memory Is 
indioate<£*t^f. the s^und learning' studies of Ehri apd Wiloe (1979)* 
Aljjo, *Salej(^ Haber and Cole (196^) found tnaV^ults' short-term 
aeraor]^ f<^^ 3iit worda dlsplayini^^owel varidtlort^ (I.e. , hick, hepk, 
hack, tiook, hoak, hawk) was better when the^ words wer^ seen than when 
they were heard. The -ffltSemonic ^d vantage provided byT.etters may be 
twofold- They may offer a more memorable code than sourtd for pre- 
'serving unf ami liar words In memory. They may serve to clarify which 
phonefnes are being pr^onounoed if there Is any uncertainty. 

The mechanism by whleh spellings may clarify phonemes Is th^t they 
provide a means of conceptualizing and symbolizing worlds as sequences 
of separate sound segments. This function was apparent In the 
perfonaartoes of begi^ynilng re^cler^s observed In a phonetic segmentation 
task (Ehri & Wlljge^ r979)^ First graders listened to various words 
♦and nonwprds (e#g., rek, grass, '{idg, Rest), estimated how many 
phonetic segments eachjbontained, then Identified the separ*ate 
segment;} by profwimclrtg and marking each with a poker ohip. To aid 
their analyses, sev^ajl children spontaneously created or thought of 



^ word apeillnga and used these to estimate the number of segments. 

This strategy was verbalized . when children recognized they had *K 
^overestimated the segments due to the presence of silent letters in 
their images. Not only "boat" with a silent A but also two nohsenae 
•words (/an/and/sot) which subjects imagined a* havirfg silent E's at 

, the end were inisjudged. The reason why children might find letters 
helpful is that in speech, phonemes do not exist as separate units but 
ratlfcr f^ld Into each other, with properties of one- often determined 
by the properties of adjacent sounds (Llberman 4 Shankweller, 1977; ^ 

. Llberman, Shankwe Her, Llb^rm^n, Fowler, & Fischer, 1977). By ^ 
operating with concrete symbol^ for the sounds, it is easier' to think 

, of them as Independent units. This conQeptuallzatlon is very likely 
essential in learning orthography as a speech mapping system. 

3. Pronunciation 

Another function of orthographic images, one not commonly, recog- 
nized, is suggested by Kerek (1976/ who shows that orthography can 
Influence the pronunciation of words. KereK proposes, that when people 
learn how spoken words are spelled, and when .spellings are not iconic 
with sounds (as is the case with many words in English), there la 
pressure to change pronunciations to enhaiw the Iconic relationihlp 
betvjeen )letter and sound (e.g.', "victuals," previously pronounced 
"vlttel^"). O#oou^'se, the pressure works its effects slowly over 
time across, groups of individuals due 'to the resistance offered by 
oral traditions with words. Kerek refers to this as the ioonic ^ 
principle of "one graphic form - one phonetic form" (,d. 326). A 
Spelling^ may perve to block vowel reductions ao tKat^etters ml, 
unstressed soh^a sounds become pronounced (i.e., registrar ,^ment\ 
thorough, processes, bases, JuvenUe, genuj.ne). Words vpioh are" 
common in speech than in print are f artlculai*ly susceptibly to 
change. For examp'le, H is not pronounced in commonly spoken words 
such as "hoCir"'and "honest" but is pronouhced In words auoh as 
"humble" and ^I^Jhamage." Oeographioal names are pronounced more like 
spellings- ¥y outsiders tfian by natives, as in Oregon pronounced with 
unstressed schwa by local" folk. ^ < 

Presa^ure to change pronunciations may arise when new ! orthographic 
Images are being formed for words whose spoken forms are less familiar - 
and whose spellings suggest an additional or alternative phoneme. 
Some evidence for the iconic tendency was, detected above in the ' 
spelling studies where children were observed "to'^Hstort pronun- 
elatlpns so as to create relevant ^unds 'for l^ersHn words they p 
were learning to read. Because "tetters are concrete units with, 
distinct identities in "contrast to sounds, they may very well dominate 
PUce they. Djecome established as sji^bol^s. , 

It is possible that the procesiPof forming orthograph^lQ images la 
Instructive for beginning readers who speak a nonstandarjV^dlaleot of . 
English in, which phonemes in words «ire deleted. As lefter symbols for 
sounds are established in lexical memory, these speakers may learn to 
Include the missing sounds in their word proniinciations. Such changes 
in «P^ech would be expected if learning to read .ehtaUs a process of ^' 

* ' ' '. ^ " ■ ' , ■ 
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^maLgamating letters bo phonological aegmenta. Some e.vlrienoe far thla 
posaibUlty Is available, Doaberg, Elliott, & Marsh (in press) 
examined the relationship, among reading", spelling, and math aqhleye- 
>n}ent scores and dialect radicalism In a group of Block elementary ( 
school Ghlldren. Those who had better command of standard English 
forms were better readers and spellers than children who did not. In 
contrast, achievement ' In math was not related to dialect. ,Thl9 
suggests that dialect speakers may very well aoqiilre knowledge of 
standard English yo^d pronunolations primarily by learning to read and 
to spell words. ' ^ V- 

Development of Orthographic Images . - ~ ^• 

,, Although |Jrte evidence Is convincing that childreij, acquire ortho- 
graphic imagd» of words as they learn to read. It, lef'not so clear how 
this capability develops. According to amalgamatloh theory, not one 
but several subskllls are Involved and need to be acquired. The high 
correlations observed between various basic reading skills and scores 
on the spelling-aided sound learning task (Ehrl A Wilce, 1979) 
indicate , this. V. Some of the relevant subskllls confirmed by others as 
being important predictors or correlates of beginning reading are: 
familiarity with alphabet letters and knowledge of their names (Bond & 
Dykstra, 1967; i^lchek, 1977; Speer 4 Lamb, 1976); knoviledge of the 
system for deriving souiids from letter sequences ((Juthrie 4 Slefert, 
1977; Mason, 1976; Speer A Lamb, 1976; Venezky & Johnson, 1973); 
phonemic segmentation (Fox & Routh, 1975, 1976; Llberman, 1973; 
Llberman & Shankweiler, 1977; Llberman et al, , 1977). 

One type of experience which may contribute to the acquisition of 
orthographic image-farming skill Is practice at Inventing spellings. 
Such experience might promote the acquisition of children's knowledge 
of orthpgraphy as a speech-mapping system. This is suggested hy 
Chomsky. (1971, 1977.) and Read (1971, 1973) who studied the spellljjgs 
of j:)re- schoolers lacking much experience with the orthographic 
conventions of English. These children were pbserved to adopt a 
sjtstem for generating t;helr spellings. The letters used to represent 
sounds were c^lte consistent and predictable though phonetic distinc- 
tions gbverning their ohoioes were not always those used by an adult. 
In selecting letters, not a'^oustic segments but rather artipulatory 
features were monitored. That is, the child paVd attention to what 
his mouth was doing duirlng Word pronunciations and he abstracted from 
dimensions of this sort in choosing his; letters. The letters chosen 
were ones whose names shared some featura with the sound detected in 
the vord (e.g., BOT, GRL, YL (whlle)^ HRAN (train)). As the Inventor 
became more familiar with standard spellings, his ohoioes of letters 
Co nap sounds became more conventional, and morphemic patterns rather 
than single letter-sound mappings were adopted (I.e., past tense sound 
/t/ spelled first as WALKT shifted to the letter D and betcame WALKD, 



Such Inventive spelling -experience? might very well help beginning 
readers acquire some of the oomponesnt capabilities needed to begin 
storing orthographic Images of words, I.e., capabilities such as • 



<ead, 1971). 
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memory forv letter g-hape, knowledge of lettera aa gymbols for oounda, 
aegraentation of words Into phonemes. One possible advantage of^ 
Introducing re,|iders to regularities of orthographic speech mapping 
by having them invent spellings Is that they may acquire knowledge df 
a very flexible system which can be used bo generate and. Justify many 
alternative word spelling patterns <Ehrl, 1979). This may prove 
particularly valuable in learning to read English, a language which 
requires the beginner to store and remember conventional apellinga 
'Which are Systematic but highly variant in mapping speech (Venezky, " 

Spelling experiences may also enable learners to form more 
aoQUrat* or complete orthographic images, over and above that achieved 
by learning to read words accurately. Blumberg apcj^^look (1975) found 
that third through sixth graders who were taught'^'^io spell words by 
r writing them before viewing t^em learned the complete forms faster 
than children, who saw and then wrote the words. Blumberg and Block 
speculate that Ihe former method was more effectivo because ft Induced 
learners to analyze word spellings more thoroughly, particularly the - 
parts which deviated from phonetic expectations. In another study 
with flfth-^lxth graders, Thompson and Block (1975) found that 
praatice in distinguishing the correct spellings of diffioult words 
was less effective than practice In writing the words. 

In ijummary, this' chapter had reviewed and disctlssed several 
studies-yielding evidence for the operation of orthcgraphio Images as 
they underlie printed word leatjning and create a close relationship 
between readdng and spelling slf^.lls. Findings Indicate that ortho- 
graphic Images can be scanned like real wordS sden in print, that they 
include all of the letters in a word's spelling, not Just boundary 
lettera ot letters mapping into sounds, that silent letters may hai^e a 
special statu-a In these images. Findings suggest that the presence of 
orthogr^hic Images In memory increases the likelihood that the 
spellings produced by readers re,serable single conventional fopms 
rather ^han phonetic variants. In the aoquiaitipn of orthographic 
images, ijound may. ^ovlde an eaisentlal base such that learners are led 
to create phonological segments for unpronounced letters and 
unstressed vowels in order that the letters syrebolizlhg these sounds 
may be implanted ^nd retained in the |.mage. Besides their central 
role in reading and spelling, orthographic linages were shown to have 
important cognitive functions facilitating verbal memory and affecting 
the pronunciation of words. The ability to form orthogrkphio images 
as symbols for sounds was found to' emerge^ during the first two years 
of reading instruction and was among the capabilities di'atingljlshing 
beginning readers who had acquired large rejiertoirea of printed words 
from tjjose who had not. Though promising ind provooatiy^, the claims 
and flndirtfta arising from vord identity amalgamation theory as well as 
their Implications for reading and 'spelling instruction are prelimi- 
nary in need of further Investi^tlon. 
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Chapter H: Tho Inriuence of Orthography on Readers* 
Conoeptuallzatlon of Spund 3ygtnf»ntg In Worda ' 



One iaauc receiving attention in a number of reaillng aoquialtion 
atudiea la th« role of phon^mlo and ayllabio awareneaa in learning to 
read worda print^ in alphabetic orthography, Reaultj? of several 
studies have irtdloated that awareness of sound segments In words is a 
prerequisite or at least a facilitator of printed word learning (Ehrl,. 
1979; Fox A ,Routh» 1975, 1976; Golinkoff , 1978j Liberman, 1973; 
.Jilberraan, Shankweller, Liberman, Fowler, *4 Flqoher, 1977; Roaner, 
197'*). The present study waa Intended to show that enhanced phonemic 
and syllabic awarenosa is also a oonsequanoe of learning to read 
words. This study was conceived as a means of gaining additional 
evidence for a theory of printed Word , learning, referred to as word 
identity amalgamation theory, in Which sound structure awareness is 
regarded-aa central to the process of storing the orthographic 
representations of words in lexical memory (Ehri, 1978, in phess-a', in 
press-b, Ehri & VTllce, 1979; ^hri ..and Roberts, 1979). To understand 
the role of sound awareness and the rationale' for this study, a brief 
suranary of the theory ^Is presented. 

According to amalgamation theory, the major task facing beginning 
readers is learning how to incorporate printed language into their 
«xiat44^g knowledge of spoken language. In English, the primary, unit 
of printed language is the yord , aS it is «t a lexical level that the 
most Important learning takes place. -The lexioon is vl«Wed as 
oonsisting of abstract Wtord units having several different ident- 
ities:, phono log loaf Identities (how words sound and are articulated); 
syntaotlo Identities (graomatioal roles in sentences); and sepantio 
identities (meanings). In the course of learning to read, another 
identity is a^ded to the lexicon: an orthographlo laage of the word. 
The term analganat ion. refers to processes by whloh the orthographlo 
identity is opoblned with the other identities to form a sfngle 
integrated unit in lexical memory. Orthographic forms get amalgamated 
with phonological identities when letters are processed as symbols for 
sounds, OrthograRhio identities become amalgapiated with syntactic and 
semantic i dent itieV when printed words are read. and given meaningful 
Interpretatlona in Sentence contexts. As a resi^lt of these exper- . 
ienoes, brthographiq images are established in lexical memory aa 
s3mbors for meanings as wnll as sounds. 

The foous of the present study was upon the print-sound amalgama- 
tion \prooes8. According to the theory, orthographic Images are stored 
not «9 rotely memorized visual figures but as sequenoea of letters 
bearing syatematio r^lationahipa to aooUQtlo nn<l/or jarticulatory 
segments already stored In lexical memory as the vyirlNIVs phonoiogioal 
ld«3fjtlty. The first few times a printed wrd Is seen, its component 
letters either singly or in combination are recognized and processed 



aa symbols for <!oroponent sounds within that, word, the letters are 
glued onto the word's sound structure In memory, an orthographic Image 
lo formed / and it beoomes a viaual sytubol for th« Word. To the extent 
that Individual letters within a word are grounded In sound, a clear 
o^thograplilc representation Is formed which oan be used for reading 
printed words accurately and rapidly and also for "producing correct 
spellings. (■ 

Our previous studies exploring the' adequacy of this theory led us 
to the present study. In one series of experiments (Ehri * /Wllce, 
1979), we gave a nonaensfs-sound^ learning task to beg Innl jug readers and 
found that memory for tjie sounds was boosted when relevant letters 
syrnbollzlng those sounds were provided as ratiemonlcs. We also found 
that the ability to profit from letters in remembering soijnds was , 
highly correlated with the size of beginning' readers* repertoire of 
printed words, suggesting that this letter storage p^ocesa may 
underlie memory for the printed forms of words. In 'studying the 
characteristics of orthographic Images (Khrl, in press-a, in press-b), 
we found that silent letters as well as pronounced' letters were 
retained and represented In memory, 

t 

The present study ^rew out of an Interest in whether memory for 
acme' silent or nondlstlnotively pronounced letters might be aoooMnted 
for by prlnt-aound amalgamation proceaaes. Pased on our theory, we 
reasoned that when people learn the printed forme of words, thl^i 
experience may cause them to think differently ejbout these word? than 
people who have not learned the -printed forms. SDeclflcally, as , 
people engage in studying letters in a word's spelling, processing the 
letters as sound symbols, abd forming Idtter-sound amalgama, they may 
acquire, a new oonceptuallzatlon of the word'a. aound atru^turii,' 0 
particularly If thli? spelling Includes lettera syiflboliy^^ 
or different iounda than are, apparent or typloally included in / 
pronunciatidhs. For example, learning orthographic forms of the words 
"match" (pronounced "maoh") and "interesting" (pronounced . 
"Intresting") may cauae readers to re-oonceptualize the sound 
atryctures of these words to Include the extra phoneme "t" and the 
extra syllable "er," respectively. If amalgamation theory la Correct, 
if letters are retained in memory by being processed as sound aymbola, 
then acquisition of spellings containing such extra letters should 
alter the reader's view of the word's sound structure. 

Two experiments were conducted to gather evidence^ for this 
poaslbiHty, In the first experiment, fourth gra,dera aegdjentedl words 
%^loh had potential extra sounds into syllables or ph6net^^. Thi9 was 
In ord*r to atiaeaa their oonoeptualizations of the sound struoturea of 
these words. Then they spelled the worda. Thia was to determine 
whether they were aware of the extra let t^€tra, |.n t^t^e wor<ls'^ i 
orthpf raphlo YorBs. Target words <Jh6aeti for their syllabic structure 
all bontalrved «tra syllables in their apeXlimgs (i,jB>, /camera, 
general). Target words ohoiieh fQr their )ph^^^ >rpjperfciei!! had extr"^ 
letters qorrea ponding to ik)t«ntYal artiM^tQr.y ^ qa^ch, 
ba<^ge, oowb), and these were matched to another aiet^^^o^ 
parallel pronunclatioris tjut lacking thetae extra letters (e.g. , much, 
page, home). 



Baaed on amalgamation theory, two pr^dlotiona w«re fonnulajted. 
In the ayilabl0 aegmentatlon task, it was expected that whether or not 
an extra ayXlable was detected would depend upon whether th6 child had 
learned the word*3 orthographic form. In the phonemic segmentation 
taak, it waa expected that^ among children who knew the spell Ingfl of 
words, extra aegnventa would be detected In words whose orthographic 
Identities Included letters symbolizing those segments but omitted iji 
words lacking these letter symbols. . , ^ 



Experiment 1 

Subjects * The^subjects were 2'l fourth graders, 11 males, 13 
females > mean eige 9 years 7 months, all enrolled in a middle class 
elementary school in^Northern California. 

Mgiterials . Words whose spellings contained one more syllable 
than their typicSl pronunalations were selected to study the effect of 
print on syllabic awareness. The following list of target words was 
employed: different (pronounced "diffrept"), comfortable 
("oomfterb^l"), decimal ("dismal"), several ("sevral"), interestinig \ 
("intrestin)5f" ) , general ("genral"), temperature ( "tempature"^or 
"tempert^e") , valuable (^vaT.yable") , c€^mera ("camra"), miserable 
("raisrable'' or "raiserble"), family ("famly"). 



Words selected to study the. effect of print upon phoneme 
awareness are listed in Table 4-1 along with a set of cpntrol words 
selected becAiise their p^roriiinclatlons were parallel to the target 
.words yetj their xSpe 111 ngs lacked the extra letters, suggesting an . 
additional ohoneme 4 . ^ 



Insert Table 4-1 about here^ 



Filler words were mixed in with the target words In the segment- 
ation tasks to obscure the presence of any pattern and to prevent the 
formation of a response set. Fillers in the syllable task were: 
balloon, alligator, dictionary, chimney, everybody, flowers. Fillers 
in the phonemlo task wer^: up, soft, ?tll> milk, skunk, glad, on, must. 



Procedures. Children were tested individually on two occasions. 
In tfhe if'lrst session, they segmented words syllabibaily and theh 
silled these words* In the pecond session, they segmented words 
phpnemlcally and then spelled them* ^ 

. \ In the $yU*ble segmentation tarfk, children were first taught how 
to ^reak words apart into syllables with four exampled (television, 
teacher, biojfolei telephone)* Segmentation' entailed poeitionlng chips 
in a row, one for each syllable as children pronounced it separately. 



S3 



Table '1^1 

Llat of Extra-Letter and Control Word Paira, Frequency that Extra 

- 4 

Phonemea Were ^Detected (Phonemic Segmentation Task) and 



♦ Frequency of Correct Word Spellings 

(Maximum ^ 2^ aubjeota per word) 




Word 


Pa 1 r ^ 


rnoneroo 


Detection 


Spell Inffs 


L» A V» I d — 




extra- 




Extra- 




Let^r 


Control 


Letter 


Control 


Letter 


Control 


cajtch 


much 


15 


1 


19 


2»4 


new 


do 


18 


0 


2^ 


2^1 


can ^ou 


/ menu 




1 


^ z\ 


20 


own 


' Old 




0 


^ > 19 


21| 


oomb . 


home 


6 


0 


20 , 


2M 

♦ 


badge 


page 


13 • 




17 ' 




pitch 


rich 


13 




18 




empty 




12 




,13 





Means 13-5 0.6 I9.3 23.^1 



Then they segmented 11 target worda mixed with with 6 filler words 
all containing 2-1 syUabloa. Before segmenting, children heard the 
word pronounood by th« experimenter, ono6 in iaolation, onc6 in a 
meaningful sentence, and they repeated it. At the end of the task, 
aubjeots wrote out the target words. The experimenter avoided 
pronouncing the words slowly and deliberately so that the extra 
syllables would not be obvious in her speech. 



In the pHonemlo segmentation task, subjects practiced analyzing 
the following sounds correctly into phonemic segments: a, as, has; 
ip, sip, stlp, str^p; oy, boy, boyk; en, end, rend, frend. After this 
training exercise, they were given 23 words (2-5 phonemes in length) 
to segment. Subjects heard eaoh word in a sentence, repeated the 
word, then positioned chips In a row as they vocalized each segment. 
The experimenter asked whether they could find any more sounds until 
the subj<jct said "No.- After the segmentation task, subJeotJj wrote 
out tne target words. 



Results 



To assess whether children's conceptualization of the syllabic 
structure of words was related to their knowledge of word spellings, 
response contingencies were counted. Results are reported in Table 
•♦-2. A Chi square test of independence was significant, with ohl 
square = 15.27 £ < .01, -Indicating 



Insert Table '1-2 about here. 



that segmentation responses were not independent of spelling know- 
ledge. A9 expected, children were more apt to Include extra syllables 
In their segmentations if they were famlUar with the fipellings of the 
words'. If they (Jld not -know the spellings, then they were' not likely 
to regAnJ th^ ayXlable? as present in the spoken forms. 

To verify th* ii^^^^^ 11 wprds, the proportion of 

*xtra syllables detected lo the seginentation task was calculated 
separately for qorreot ap^lin^ and for Incorrect ab«Uin«s of the 
wo^ds* Theae r^ayltij ar« preaent*d lii T«ble 1-3. |fe li apparent that 
aome.Of the word* >«>r« sidled correctly by very few aubjeots, henoe 
differences In peroentageaVor the«e worda should be viewed more 
cautiously. Even with thia limitation in mind, it la atill striking 
that for all words but one (^several" ) ; a greater propoftloh of 
ayllablea^waa detected for word^^^lled correctly than Incorrectly. 



Inaert Table 1-3 about here.' 



Table (U2 

Number of Reaponse^ a5 a Function of Whether Extra 
Syllables Were Detected or Omitted In the Segmentation Task 
and Whether Spellings Were Written Correctly or Incorrectly^ 

^ Spelling 

Known Unknovm Total 

^ Detected ^ 61 39 100 
Syllab,le . 

Omitted 33 131 le^l 

Total 9'» 170 261 



■Responses sunned over 21 subjects, each given 11 words 
to segment 



Table '1-3 

» 

Proportion or Extra. Syllablos Deteotad in th« Segtnent?itlon taak 
When Words W«re SpeUed Correctly and Incorrectly 



Proppr^tlon of Syllables 



Extra- 




Detected 


For 




Syllable 


Correct 


Incorrect 


Worda 


Spel 


lin«5» 


SDellinara^ 


dlff^roftt 


5711 (Tl) 


20$ 


(10) 


comfortable 


100$ 


(7) 


3# (17) 


decimal 


1005 


(1) 


.39$ 


(23)- 


several 


38$ 


{S) 


111$ 


(16) 


Interesting 


92% 


(13) 




(11) 


general 


57% 


(7) 


35$ 


(17) 


temperature 


100$ 


(2) 


0$ 


(22) 


valuable 


50% 




' 0$ 


(20) 


camera 


50% 


(12) 


25$ 


(12) 


miserable 


xoo% 


(3) 


5^. 


(21). 


family 


56Ki23) 


Of 


(1) 


Mean 


80% 


(8.5) 


■25% 


(15.11) 



Difference 
37$ . 
65$ " 
61$ 
.; -6$ 
ll7$ 
22!^ 
• 100$ 
. 50$ 

95$ 
56$ 



•Number of spellings given In parentheses (max a 2i|) 
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To aisea^ the Influenoo of orthography In the phonemic aegment- 
atlon taak, the number of tljnea an extra aound was detected In the 
^ aegmentatlona of . target wordft waa counted and compared acroaa palra. 

A3 Evident in Table 3ound3 wore dlacovered frequently In worda 

who3e spellings Included a letter for thqt 'sound but were almo^^.never 
detected In words whose pronunciations we^r^ parallel but^ whose 
sp^lllnga, lacked the letter. /' ^ 

■ 

Children w^re ^ible to spell most of the pJYoneme tanget words. ' ^ 

However ^ there were some misspellings. To determine whether subjects ^ 
were less apt to detect an extra aegment if they did not know that the 
extra letter was presmit In the w^aptTs spelling, the number of these 
cases was counted. There i^re 31 misspellings in which the ^xtra 
letter was ora\tted. Jn 77$ of these, the extra sound was also not 
detected in the segmentation task. (If ^empj>y">i3 excluded from this 
^ analysis, the percentage Jumpls to 90%.) This suggejCs that it is when 

/ children acquire orthbgraj^c symbols that ttiey become aware of 
I additional phbnemes in the pronunciations of words. 

From Table ^-1, it is clear that not all letters were equally apt, 
to persuade subjects of the existence of an additional sound in the 
word* For example, the letter B at the erntJ of "comb wa^ ndt often 
regarded as symbolizing a sound Qven though it was spelled accurately. 

, \ 

It was evident from subjects' comments in the phoneme task that 
spellings were influencing their segmental ons. Some remarked about .1^ — 
\ their uncertainty whether you oould. reall^ hear the B in comb or the T/ — ' 

In pitch* However, .It ^was not the case that spellings were the sole 
bas^'is for segmentations. Only a ooupl«^ subjects allocated chip?i for 
silent E and for C and H separately. Most children Ignored t^ruly 
silent letters and they created only one sound in se^enting words ' 
spelled with consonant digraphs euch as CH. - 

* Dlaqusaion ' * a ' 

• < 

These results supMjrted gredlctiona that subjects' conceptual- ~ 
izations of the syllabic and phdnemlo segments in words would be 
- influenced by their knbVledge of the orthographic forms of the words- 
Jlowever, some limitations of the datft need to be mentioned. The index 
^9ed in the case of syllables (Tables ^r2 & was the total number 

. ^ of r^spons^a suiiiQad over subjects, Slnce» this violates one assumption 

of the ChlTrsquare test (l,e,, independence among observatlona)*, Its 
Results are merely suggestive* Also^ target words used in the. 
syllable task were more difficult to spell and there were many more — i 
Incorrect spellings than in the phoneme task. Thus, subjects who knew 
how to spell few words contributed little to differential performance 
/ patterns, Jt may be ^ that the relationship between orthographic ^ 
knowledge and syllable oonqeptualizations holds mainly for better 
spellers, Thia poiasibillty is suggested by jother findings (Frith, 
1978; 1979) and needs fuKher study. 
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^ Although a cauaal Inference wrts desired, ClnB.l,ng3 Qf .Experiment 1 
demonstrated qnly' that a obrrelatlon exists between brthogrdphio 
knowledge of words and oondeptualizatlon of their sound. atruoture. . 
The phoneme word3 exploited in Experiment 1-were learned ouiTslde the 
laboratory, and so it l> not clear that subjects* sound structure 
concef)tualization3 were acquired from reading the words rather t)*ian 
from aorae other experience, Algo, th<^ experimental and .control 
■phoneme words were similar but not identldal in pronvmolation. - A 
; ^second experiment wias conducted -Jbtf show that phoneme, concreptuai- 
tiatiohs arise specifically out • of reading experiences with Word? and 
that; ^for identically Vonounoed words, the way readers conceptualize 



their. sound etruoturei depends upon which sound*^ they see symboliz* 
the ^ord3»^()ellin({3. ^ . ^ v 



ed in. 



■ • ( 

Experiment 2 



Subi<^.ct3 . Middle jslass. Northern California fourth graders were 
selected, 10 ii!ale;3, 11 females, mean age 116 months. 

Materials. Five nonsense wordfl, ^e.ach wltTh two spe""! lings weire 
created a» jiames ,for pictures, of "animals (i.js, , elephant , duck, cow, 
snake, pig)? '^'One spewing included ah , extra letter which corresp'oridedf, 
to a potential sound in <he word. The othec ^pejling lackjfed this 
extra letter..^ PronunclBtions wfere identical foriVpiaJr membersv The 
l)alrs (extra letters underlined) "wefe'^ b^»^u^,banu;" drowl - dr<^; 
sim^ty - simty; ta^ge - taj; zHch -'t.'" ' ~ 

/ . : V...' .. .. , f. 

Procedures. - Subjects were matched on tfee^basis of jjirailar 
printed word reading sodres on a li^t of 'ttoryis taken fr9m Q^lf e^ 4 
Calfee^'s (1977) .Interactjl've, Reading Assessment System".', Otie .member of 
each pair learned the 3i.et'of names spelled with the extra letter, the 
other member learned the^ odnJCcol set. Children "w^e tested', individ- 
ually. - On one day, th]ey- were^glven Vhe word recognition ttfst. On 
sub sequent -day, t;h«y completed* three tajjks ordered as^followsJ: / word" 
liMimIng, phonemlo aegmentaJ;lon," spelifjig. 



In the wordK.lea'rnlng task, children practiced readlrig the five 
names printed alongside p-icturea of antnfalS for a minimum of three V 
trials or till they performed perfectly. \ Then themwep shown the - • 
names alonefand ask^d to recall Vhe associated anllifflte to a oflterion. 
Of one perfect .tjMal.- Then' they were* ahoWh the finlmii^ pictures and ' 
tried to recall the^^riamea for p mihimum" of three trlaTfa ror one perfect 

• ■ * ' ■ * , * ' ' '■ *■ » 

In the phonemic aegmentntlon ,task^ firat "the experimenter 
demonstrated phonemiQ .segmentation with an example and had children 
practice on the following sounds to' a criterion of one perfect 
*eg>Be1Vta6loni/ a, as, has, tl, - tin, atin, iStlndy. Childrert r«ip,eated 
e*dh dound, then divided it into segments by-; lining, up dotioters to' 
ieJentiry each .phon«me as'tlwiy pronounced it. Then, t.hey. were feminded 
of "the. animals; shown eaoh picture tout not the prltit, and* "asked to . ^ 
segment Its name which waiji pronounced "by. the experimenter. 



After thla, their nemory for the orthographic forma of the ttaniea 
was phecked by having them write* put the apellingj». 

Results ) ^ 

• Before results of the phonemic aegnentation task are presented, 
it is necessary to'ooiisider the adequacy of subjects'' preparation for 
this tkaV. To verify that .pairs of experimental and control subjects 
were equivalent in^helr w^d reading ability, *a matched-pair t-test 
was conducted on their printed word t%9<50gnition acores on ^the 0«lfee 
test. The mean number of cerrecbly i/ead words was 6'!. 2 for the. 
extr*a-letter- group, 6l|.i» for he control group, ^(11) * 0.22, £ > .05. 

Nevertheless, the extna-letter subjects took significant-ly fewer , 
■ trials than the oohfcrol subjects in i\»irning to, read the animal niames 
to a criterion' of , onie perfect - trial: 2.3 trials vs. 3-5 trials, 

It (11) B 2.88, £ < .05. In order to acooiint^ for this differepce, the 
typey of- errors made by the two groups iftjpronouncing the words during 
the learning trials were compared. Fort-three words, the presence of 

fP. extra letters"' appeared r to' reduce the frequ^qy of inispronMnciatiohs. 
. Children who learned to-read "^anu** oral ttetf the /y/ sound 11 times In 
• their pronunciations, whereas .this omiaslon occurred only- four times 
with '•banyu.'* The CH sound in ^zich" was errotieousW pronounced /k/ 
on /e/, four timea whil,e this error never occurred with "zitch." With 
"taj," mlspronuncia/ticns of the vow€|l occurred seven tlpes* an^ /j/ two. 
times, wherells only thre^^vowel errors occurred with "tadge," a form 
in which DO^furfctlona as. a, marker to shorten t|he^ preceding vowel, 
accord lr)|> -bo Venezky (1970).'.'^ These/ rea^llts a6gwat that ext/^ letters 
in word spellings may reduce tt^ tlm^ needed to learn printed words, 
either because they help learners decode the words more accurately 
arid/or because thiey . improve learnerdV memories for correct 
pronunciations. One exception to this- generalization idid occur, - 
jtndlcaflin^ t hat ^ extra -letters may pot always serve this functipo. The 

^ preaenpe of an extra W In "drowi" (a rfiym^ of "bowl") prompted nope 
VoweJ. mispronunciations, (i-^e;^, rhymes'of '♦towel" and. "fty)!") thafl 
''drol" ,(1.^. » 7 vs. 2 errors). . * , ' -^^ 

„. Despite some inj^tial decoding inaccuracies, all subjects In both - 

'groups Were able to reach criterion^ in learning the, nonsense names. 
That th*x had atore^ J;he words in memo^x ^3'^*PP«ureht from ''' ^ 

perfom<ineea on.the spelUng task >ther^ t^^ 
porreotly (iwxlauitf » 5 ) were high and eqi/i valent , X^** • ^ ^^T 
.•x|rf-lett«r groups for-t^e control' 4{rpup, _5:(lX) «\1*75, £ > .05. 
J. Among the spellings produfied, ,the extra lettfl^r wAs included -in 89K of 
the extra,-letter subjects' productions and "Was omitted in 93% of the 
control s\*)Je*ta* 8pellliigsf ''' These datai confirm th«t 'moat -of the 
. orthographlo. folhiM were aucoessfully atored In'^ memory an(J available 
' for use'^in the s<?gttentation task* <k • ; " ' *. ) 

^ Of primary interest were the phpnettiic segmentations of \' ^ 

« extra-letter ^and control' subjects. R^a^lts of ferWd unanimous support 

*•-.<' ■- . , „ ■ "■ ■ . ■ ■ ■ ' • ,•' ■ , 



for the hypothesis. Extra letters were distinguished as separate 
phonewlQ segiBeritd almost exclusively by subjects who learned these 
spell higa. Whereas all 'of the ©xtraletter subJTeata Included 6etw<ren 2 
f^nd 5 extra-letter a^tinda in their'^aegmentatlona, only, two out of 12 
oontrol aubjecta found any extra aounda, and only^one apiece. A 
matohed-phlr t-test was highly slgtil flcant , t(l])% 7-83, £ < ,01, 
The mean number*- pf segments, detected by the two groups were 2.9 for / 
extra letter subjects, 0.2 for oontrol subjects (maximum * 5 / 
segments). These findings indicate -that the visual forma of words 
acquired from reading experlencej* serve to shape learners' 
conceptualisations of the phoneme segments in those worda. 

Inapeotlon of aegmentatlonft revealed tjfat jjome worda were more 
apt to provoke ext'ra-rletter- segments than others. The proportion of 
aubjeota out of 12 w^ , detected »n ^jxtra aegment in each of the 
following worda waa: tadge (83*)V'^ zitch (83%), atm£ty (58^^), banjru 
(33%), drowl (335). Theae proportions* diffejr aomewtlat froin those' 
obaerved in Experiment 1 with parallel word forma (i.e., ^adge 5^, 
pitch W, emjgty 50%, can ^ou 795, own 50^). Two differerlces between 
the experlmenta might aspount for igome of the variation. Subjects in 
Experiment 1 were leas accurate in their ^^pellinga than aubjecta in 
Experiment 3. Ala9, they had not been exposed to the apellinga juat 
prior to the aegmentation taak. Although individual apellinga and 
Individual aubjecta may introduce variability into the proceaa, 
nevertheleaa pr«^t data make it clear that the proceaa doea operate. 

'■^ 

— Diacuaaion . . \^ 

Hypotheaeif received clearout auppbrt in i*e two exl|erJ.ment!<^. ' 
Readera' ooncei^tua*+?rationa of the aound atructure of worda did appear 
to be influenced by their kflfJl/ledge of word apellinga. .When given the 
taak of aegmentlng worda into ayllablea, children were more apt to 
detect extra ayllablea If they knew that the worda' ape* 11 nga l,^clvided 
lettera ayrabolizing theae extra aounda. In aegnienting by phonemea'^, 
Whether children deteoteyr'ar) extra lyegm^nt depended upon whether 
apellinga of the wordd'^contalned extra lettera sypbolizin^ thesf 
phonemes. The influence of apellinga on phonemic^egmentatlort waa 
evident with bpth real word's l^rned outside the iabjoratory and 
nonsense wor3s taught to subject^ In fixnflrime,rtt ^ 



The Importance of syllabic andTpHonological awarenes^^aa -a 
prerequisite in learning to read worda has beerf reoognize^By several 
reaearohara (Ehrl, 1979; Fox 4 Routh, 1976; OXeitman A RJzin, 

1973, 1977; Ooldat*in, 1976; Golinkoff ,i 1978; Liberinan, 1973; 
Llberraan, Shankweiler, 'Liberwan, Fowler^ & Piaqher, 1977; Roaner, 
197'«;^ozln ft Oleltman, 1977). The present study extenda theaf 
findings by showing that ayllablo and phonemic awaren«»s la.alao a 
consequence of printed ^word learning, Aooordlog to Wnalgam^ition 
theory, the re JatidnHHlp la* beat pharaoterize^^^ a two-»^y 
Interactive proceaa. Reader^ need to be able to analyze .vorda JLnto 
sounds ao aa to reoogniz^ what segmenta there are to \fe aVmbolized in" 
print, Correspondingly, when they look 'at the printed forma of words, 



they need to be able to JuatlTy the presence or letters by finding 
' sounds In the word Tor th;^m to symbollss^. Their skill in doing' this 
depends upon the eVtent of their genet^hl knowledge of orth<5i graphic'' 
3peeoh;7fliapping patterns (l,e., knowing which lett^ers can fee silent, 
which combine with others to 3Yjttbi?llze^i>ound , etc). It also depends 
upon their* ability to analyse and pos^Jbly modify the word's sound 
structure to take account of unexpected letters. This reciprocal 
processing of lettemeound relationships Is thought to be necessary In 
order for letters to enter/^eroory and form orthographic Images vhl^ 
are grounded InVpound^ Present findings contribute support to*Thiar^\ 
picture of printod word learning by Indioatl-og Tbhat orthography 'does 
leave its mark on the r^^aHeK's conceptualization of the sound 
structure of words, yery posAlbly lo the way portrayed by the theory. 

Of course, word learning proce^s.es explored in the present {itudy 
do not explain how all letters get^^'tored in lexical memory. Clearly 
there are limitations pg the extent that pronunciations of words cat* 
be conceptualized to* Include a sound for every letter. In the present 
study, letters haying potential cor^elat^es in sound .were examined. 
Truly silent letters represent * anothen^^Iass of letteft^s which are very 
likely remembered in other ways, pos^Jibly by recognizlng\their 
functional role as markers affectlng^the sounds ofJUother letters 
(l^e, ,%sllenfli E's, double consonants) (Venezky, 1^0). or as part of a 
letter cluster which a« a whole^ymbolizes, a typical Wonfid or blend of 
sounds (i,e,, ghost, t^lk, light, ^ cou g h, ache, debt, amat eur , autumn, 
gue ss , honest, know, olgn ) , or as a purely visual figure occupying 
space in the orthographic image but lacking any root in sound (i.e., 
busl^ness, Is^land, castle, dahlia, hemmorlhage, • Wednesday awkward, 
answer, Lln<^jLn). FiK^tors Influencing memory for letters which are 
not. groundeid in a single sound might be how frequently the wbrds have 
been seen, and whether the reader has seen enough different lexical 
instances to induce the ^spelling pattern as a general vlsu&l forpi or 
as a letter cluster mapping speech. These processes await study. 

Other researchers have' i denial fjled changes effected by orthography 
on, readers • awareness of Sounds in words* Studies of |(>reachoolers' 
invented spellings (Read, 1971, 1973,) reveal that children may 
clusslfy^ounds in unconventional we^ys until they learn, more about 
standard letter-sound relationships and word spellings/ For example, 
prereaders may treat the affrlcation at the beginnings of words such 
as "train" and "chair" as the same single sound (spelled with an H), ' 
whereas first graders who have learned about conventional print regard 
the initial sound In "train** as mor^ like ^teddy" than like "chair," 
and they analytse j^tr" 9s two ratherj;han one sound* Other shifts 
9ccurring' in the c<Snoeptuali2aticff^ so&nds which may be provoked by 
i#perience with print are: aveolar flaps perceived by the prereader 
as D ("dirty" spelled DEBDY) shifting to-^; prdconsonantal nasals 
whioh may not be distinguished «s s^eparate sound segments ("sljak*' 
^ spelled SIC) prior to contact with conventional aipelllngs; verb 

inflectioris perceiljred phonetically at the putaet^ (WALKT) but shifting 
to a morpho phonemic basis (WALKD) with print experience* Llberman, 
Liberman, Mattlngiy, and Shankweller (I98O) descrlb«t data of a 
different sort indicating that 'iearftlng td read stimulates phono- 
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\louio«^l dev^loptnent , They dlte an unpublished 3^4y^y Morals, Cary^ 
Alegrla^ and Ber^teli59n tn \f(iiah the phonological ^segmentation 
capabllltlea of.^fftotohed groyps-of literate and Illiterate adulta in 
Portugal Wfjre 0Ofnp$redK Wheri^as the^ literates passed the test, the 
Illiterates did nc^t/* tt mj^y he that oonoeptuaXlzation of words as 
comprised . phgrtffme segments requires knowing about letters as sound 
symbols and*^;havlng sU^h vlsuaWmodels available in memory. 

BeAults t>f th* pi^esent;^ afudy suggest that acquisition of 
spellings may alter the way readers peroelve those words as being 
prohounoed, particularly if there is a discrepancy between the 
spellings and their typical pronuhclations. This possibility carries 
some interesting implications regarding the Impact of reading , 

\ acquisition on language leai:mlmg. It is comnlbnly belTeved that Black 
English (BE) speaking children learn Standard English (SE) word 
pronunolatlorLR by listening to SE speal|^3. However;, an equally- 
important experience may be learning to read and spell words. This 
may be one of the primary ways that BE speaking children leprn which 
consonants are missing from the endings of words in their speech ^ 
(I.e., morphologloal endings, such as past tense, plurals, final /I/, 
/t/, /d/, /r/).(Labov, 1967). When they learn to process letters as 
sound symbols and to store printed words in memory, the need to 
Justify extra letters may cause them to reconceptuallze the sound 
structure to Include these letters. This process may be facilitated 
by the presence of SE mode Ifl^to^ reinforce these prlnt-*based 

^ pronunciations- 

Some correlational evidence In^qupport of this posslblllty/ls 
offered by Desberg, Elliott, and Marsl^ (198O) who examined the 
relationship among reading, spelling, and math achievement scores and 
/ifalect radicalism Jin a group ofiBlack elementary school ohlldfren. 
Tho^e who t)ad pettgr command^ fycE forms were better readers and 
spe)^lers than Ithose who did noc* In contrast, achievement in math was 
npl^^" related tol dlalect* Though this evidence falls short of 
-djidlcatlng* a causal relationship, It does suggest that dialect 
. speakefa may acquii^e knowledge of SE wodifl pi'ohimclatlons by learning 
to read and spell wd^rds. More evldenc^ Is needed on this possibility. 

Th\e impact of prilot^pon pronunciations may not be limited to 
nonstandard dialectyspeakers. It mji^iHi that the process of learning 
to read and spell )*or*ds teaches all readers a new literary English 
dialect reflecting the visible phonology and syntax ihar^aoterlzlng 
printed* forms* ^ Word pronuhclations such as thoae entai^ng extra 
svllables In the present study may be examjjles of forms unique to this 
dJ||alect, The posslbllltV that learning to read i^uips the speaker 
with sqch a dialect explains a curious phenogienon, described by 
Goodman and Buck (1973) who listened to several proficient BE speaking 
children read a texb aloud and then retell the etory^rom memory • 
Whereas the readersrshowed no dialect mlscues In, the reading j^as)^ 
they displayed muqh dialect llifVolyement durlngj|khelr retelling 
lamed i at elry afterwards. The reasoh why speakei^may be able to read / 
text without their spoken dialects is that prinr\aotlvates its own set 
of pronunciations, those which were created when flte words' spellings 
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' were rorraed In memory and amalgamated to sounds • Though intriguing, 
thla extension of pr^esent findings, la speculative and In need of 
farther study- 

tfie Idea that word spellfngs provide an alternative, psycho-- 
logically compelling model for sound and that they compete with 
^pronunciations In speech when the two differ haa been proposed by 
Kerek (1976). However the consequence he suggests Is not that the two 
oo-exlst but rather that pronunciations mapped in print may drive out 
and replace spoken forms* He proposes the ioonlo principle of "one 
graphic form ^ one phonetic form" (p. 326). According to this 
principle, when orthography is discrepant .with speech, there Is 
pressure to change pronunciations so as to maxlpilze the Ioonlo 
relationship. Kerek cites several examples of historical shifts In 
pronunciation which conform to orthographic patterns, for example 
"victuals" which used to be pronounced "vlttels." Although Kerek may 
be right about orthography creating pressure, whether or not si>elllngs 
take over in speech will very likely depend upon whether compeVing 
spoken forms have a strong oral tradition and also whether thV 
coiUBOfi^ty of speakers tends to be literate or illiterate. 

In sum, this discussion makes it apparent th$it study of the 
impact of orthography and learning to read upon speech prodMctlon as 
well as linguistic and metalinguistic development offers many 
interesting possibilities for future research. 



A. 
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Chapter 5t Eff^ota of Image Tr^ilnlnff on Printed 
Word Learning in Children 



The purpose of thia atudy was to compare the benefits of two types 
of practice on what children learn about^rinted words. The practice 
procedures were designed to test whether the kinds of learning, 
experiences regarded as central hy word identity amalgamation theory 
jJlght indeed prove more beneficial In learning tb pronounce and to 
spell words. According to Ehrl'a theory, the process of learning to 
read and tp spell words entails storing the printed forms as visual 
letter-ah^ly»ed Images in lexical memory. Letters are thought to 
enter memory not in a rote fashion but rather by being recognized as 
symbols for sound segments detected in the word's pronunciation. The ' 
study reported here was Intended to deteV'mlne whether explicit 
Instruction and practice in the formation and storage pf orthoferaphlc 
images might enhance children's ability to read and spell those words. 

Recent studies (Paivlo, 1969, 1971; Shepard, 1978; Kosslyn 4 
Pomerantz, 1977) have "provided clear evidence th^t most people have 
the capability of forming mental images which ttiey claim to "see" 
inside their heads. Although using pictures or objects -*rat her than 
printed words as stimuli, this research has indicated that images may 
be effectively utilized as mnemonic devices for retrieving items from 
memory. Such findings seem to hold particularly firm for items which 
are predominantly visual in their original form. \^ 



While .Aupparting evidence for oij^hographlo images Is relatively 
;h^i«^ner 



recent,. th^«^neral concept has beeAa part of reading theory for some 



time. Ip an early study on the relationship between reading and 
spelling, Kottmeyer (1952) noted that children taught to read by the 
"look-say" method of instruction were fible to accurately w^ite out 
word3^*^iich they had learned to read but had not practiced spelling. 
He refjjoned that the children had jwnjehow formed mental images of the 
words while they were reading ahd tmit this visualization was later 
called upon for reference when it became necessary to produce spell- 
ings for the words. Maokworth and Mackworth (1971) have postulated 
that differences in scores between good and poor readers <vi a task of 
spelling judgment are due to better readers' skill in using a clear 
internal image of the word as a "match" for the test words, ^oi'e 
recently, Simon and Simon (1973) and Simon (1976) have attem^Wd to 
explain the spelling production flotivities of children in tehns of 
spec If lo visual images which are sAid to provide varying degrees of. 
information needed to write words. According to, Simon (1976), these 
Images may be complete or incomplete depending; upon previous expep*. 
ienoe in reading and writing the words. In addition, complete motor 
repf*esentatloh3 may also be present In memory for words which have 
been written jaany tlfliea. 




The above conjectures concerning visual word images have arls4ff 
primarily in the context of studies on spelling and have not been 
assigned a role in any theory of reading* No attempt has been made t 
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det<imjilne the gtage.at which vlsjuaX Images emerge as uaefyl tools for 
young repdera. Nor have. efforts been directed toward noting the 
relmtt6x\^hlPf If any, between visual Images and overall redding 
ability^ These questions have been considered by Ehni who has 
postulated that orthographic Images are the major source of Inform-- 
ation for rapid word recognition as ^woll as oohrect spelling produc-- 
tion* Her first attempts to provide evidence for this theory sought 
to verify that beginning readers possessed the iibillty to form 
orthographic images functioning as mnemonic devloes for word storage. 
These studies also sought to determine the point at which imaging 
ability became opar?r}t, Findings (Ehrl 4 Wllce, 1979) indicated that 
childrens* memory for ' CVC nonsense sounds was improved when they were 
shown letters symbolizing those sounds during study trials^ Ehrl 
Interprets results as Indicating that orthographic images play a 
^central role. She argues that spellings were used by children to form 
orthographic images which were then stored in memory and recalled 
during the test phase. Whereas only some first graders were able to 
benefit from letters in learning sounds, most second graders found the 
spellings useful. This suggest that the abllTty to utilTlze ortho- 
graphy as a mnemonic device emerges somewhere betrwci^n the first and 
second year of fN^ading instruction! 

In order to confirm the hypothesis that the children were actually 
forming orthographic images and subsequently retrieving them frort 
memory, an additional experiment was widertaken in whioh^ specific 
instructions to imagine spellings was givert to one exp^lmental 
gr^p^ The ohlldreo in th:^ condition listened to a/CVC pseuddword 
spelletd orally and .were instructed t# make an image ^f it in their 
heads. Cori^^rt)l/ subjects metrely pronounced the words twice. It; Waa 
reasoned that if spellings facilitate recall becaU3e they t>rovide ' 
ortbDgitaphlc igiag^ to be stored in memory, thffrjl performance should be 
better when ^he children are told to imagine the spellings. This 
jiredictlon was confirmed. ^ ^ 

Further studies in image recall and spelling production have 
provided additional evidence that children acquire images of the 
orthographic properties of familiar words, images which include silent 
letters and irregularities in spelling (Ehrl & Wlloe, 1979; Ehrl & 
Roberts, 1979). 

* . • 

Tl)e, present study was designed to investigate the roie which 
»j>ecific inatruotion might play in fostering the fonmation of ortho- 
graphic images in beginning (sjecdnd grade) readers, p?uftioularly 
readers of average and low ability, and to examine which aspects of 
word knowledge might benefit from' this iits^^uotion. 

Second gcaders (spring setnester) were^elect^Kl as subjects* 
Results of a<>veral pretests were used to form matched pal^rs ahd\to 
distinguish three reader ability levels (i.e. > higK7"^m<irage, loW). 
Two types of training procedures were deviled, one in which subjects 
praotic^ Imagining the spellings of printed words, another in which 
si4) JeotsNaerely looked at spellings but never oonsul-ted their memories 
far information about* the words* Pair members were assigned 
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randomly, on^^^o the experimental (Image training) group, one to the 
control group. Pr|or to the word training aeaalons, all subjects were 
taught to pronounce and Identify the meanings of ten printed nonsense 
words. Nonsense words were chosen because It was impossible to locate 
appropriate real words unknown to all subjects. In teaching the 
Children to recognize the wordfli, an attempt was made to approximate 
the lexical conditidn which a child might normally encounter in adding 
a novel word to his vocabulary. All of the words were taught as nouns 
labeling unusual pictured objects or creatures (i.e., a scarthop was a 
'plant which grew tools instead of flowers.) 

During the training jpessions, experimental children practiced 
forming and consulting orthographic ^Images of ^ the words! Control 
subjects performed similar operations but always with the printed 
forma in full view* Three word learning tasks each requiring a 
dlf feret)t•-^^ype of letter analysis were designed to direct subjects 
attention to orthographic details of the target words. For experi- 
mental subjects, the first analysis task entailed locating the 
positions of letters on a tagboard strip according to the position of 
t^e' soundly they symbolized in the words. This procedure was intended 
to help subjects amalgamate letters and letter patterns bo sounds. In 
the second tasW, experimental subjects were required to congult an 
image of the wonj in order to answer questions about the j^esence or 
Absence of specific letters. This procedure was intended! to help them 
detect and corred^t unclear visual components of the image.X The third 
analysis task required experimental subjects to unscramble ttie letters 
of each word to produce its correct spelling. This ficused Attentiorj 
upon the sequencing of component letters. Control subjects performed 
the same tasks but were required to look at the word on a card rather 
than consult their memories In order to position letters or anWer 
questions correctly, * 

At one and five day intervals following the training aess^ns, 
v^ious posttests were ad'minlsterd to measure subjects* knowledge of*^ 
the varlou3 identities of target words: accuracy and speed of 
proTTunciatlona; spellings; meanings. It was expected that children 
gfiven Image training would acquire more complete knowledge of the 
orthographic details of words than control subjects since they 
practiced committing letters to memory* In addition, because their 
omthographlo knowledge would be more complete, experimental subjects 
werie ejtpeoted to iJ^^^dode words more acourately and rapidly than control 
aubjeotii, particularly on^a delayed recall task* Acoordlng to 
amalgamation theory, words whose apellings are mor^ completely 
amalgnaated to their sounds should be faster to pronounce* Evidence 
for this is suggested by frith (1978) who fqund that , In a sample of 
good sixth grade finders, those who were also good spellers wer^ 
faster at decoding f^mlli^ words than th^se who were poor spellers. 

Since t he-word training procedures were not designed to Influence 
sesnantlo acquisition processes, experimental and control subjects were 
not expected to differ in their knowledge of word!, meanings. 

Finally, ijt was expected that Instruction^ woih^riK^BxetX a bigger 



In^paot upon the word knowledge of poorer readers. 31noe good readers 

*o^e^l,i>«»ly to engage In effeotive learning activities (I.e., 
itti«>«e Jjt6rlng pr^oce^!,es) spontaneous!)^ th;in poor readers, the benefits 
of image training were expected to be more aubstantlsil amphg the 
poorer readers. ^ 



Some questions of lesser importance were also addressed in the 
n2rf h'^""*?: P«rfonnanoes of the three reader ability groups were 
compared in the various tasks to determine which word learning skills 
might best differentiate the groups. The order In whioh two posttests 
were administered was counterbalanced across subjects to determine 

other*'' ?h}ri«^^'^'J°" contaminate pecform- ance In the 

.1 Ji/ Ihfonjiatlon was considered useful in .the design of future 

^tudle<^. Sinqe children's knowledge and skill in learning seveVal 
different aspects of printed words were measured In the present study 
(i.e., decoding accuracy and speed, trials to learfn pronunciations and 
meaningv>«pelllng production and recognition, memory for word 
meanings), correlations among the various measures were .examined to 
determine which skills rai^t be more, cLoSely related and 
interdependent. 
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METHOf) 

Subjects / 

years, 9 months, were utilized as s^b^^^ts^yf he children were taken 
from four cla^srooms^n an upper middle 0^9 sqhool. The study was 
cofTOucted in tM Spring. o jr w«a 

Matched pairs of subjects were formed qsing three pre-test 
measures: a general word recognition task, a portion of the Wide 
JiJ^r J^?^.*''*"*"^ Test,, and the Reading and Language sub-tests of the 
CTBS which had' been administered by school personnel the previous 
May.* Members ofleach pair were randomly Assigned to the experimenbal 
and control grouM. - 

0. 

Materials and jProcedureqi 

The expenlmenter worked with each child individually on five 
oooasipns. during the first session, five pretests Were given to 
meaaure various aspects, of the child's knowledge of printed language. 
During three word training 9fn9i<^9, eaph child was taught to decode 
and understand the^meanlngs of ten nons<»nse words: owumblv, noapie,' 
oroolark, bisohftf ploinder . soarthop . te^glc, ghlrb .^ dru^fant . 
rogtlnvam. Experimental subjects werf then. given additional training 
in letter sounds and letter locations usin^ teohnlquea designed 'to 
accentuate and inprove vlaual imagee of the words. Control aubjects 
were tak^n through tasks whi^jh vere cSmparahle exoept in image 
formation procedures. In the final aeaaion several poil-.t^sts were 
administered to measure the effects of training. 



California Teat oT Baato Skills (CTBS). The moat recent ^^eaidllng 
and Lar guage sub-te^it jjcorea available were those g^ven to subjects by 
teachers at the completion of their first grade year. Scores were not 
available for 12 new students. The experimenter noted grade equiva- 
lents for eaoh child's Reading and Language sub^tests and averaged 
them to provide a single Reading/Language equivalent (I.e., Reading 
Language 1,8, Average a ?.0). 

Word Identification and VfRAT. Each child was asked to read aloud 
130 words varying in difficulty. Forty-three of these words were 
randomly selected from the Dolch Basic Sight Word Test and ^2 words 
were taken from the Johnson List of Seconds-Grade and Residual Words. 
The reroarlnlng ^5 words were drawn from the Wide Range Achievement Test 
(WRAT), Level 1 Word Recognition sub-test, grade equivalents 1.0 ^ 6.1 
Inclusive. The words were typed on white 3x5 Inch cards and placed 
in a small ring binder. The child was allowed to turn the cards and ^ 
to proceed at his own rate. Instruction was given to skip words not 
inroediately recognized and to avoid lengthy "sounding out" of any word 

Decoding Nonsense target Words. Subjects were shojfp the 10 
non^nse words which would later be used "in trainlrfig^i^ they 
attempted to create pronunoiations'^or each. The words were typed 
Individually on 3 x 5 Inch cards and presented in a small ring 
bindetf. ^Students were allowed to proceed at their own pace, told not 
to skip any words and encouraged to "sound outf if necessary^ 

Or a 1 3pe 1 1 1 n^ . ^ Children were asked to listen to a tape Vecor^f^ng 
In which the experimenter spelled but did not pronounce 12 real words 
varying ioi length from 3-6 letters. The words were taken from the 
Word Recoghitibn pre-test previously described. Pilot testing in a 
comparable population Indicated that these words should have been ^ 
easily recognized in print by n^ost of the subjects. To check on this, 
performances in the word identification task were inspected. Resglts 
revealed that only 3% of the word readings were incorrect, all errors 
coming from the l<$i ability readers. v. 

The words were: green, little, them, saw, black, show, who, 
olose, l?est, please, eat, better. Children were Instructed to listen 
to each pral spelling and to try and write it in their heads as 'they 
listened. As soon^ as the word was recognized, subjects said it 
alqud. Ten seconds were allowed to Identify eaoh spelling. 

Spelllngt The same 12 words used in the Oral SpellfVig pre-teat 
were pronounoed and /the chlj^ was asked to write each one. Spellings 
w«re scored on two levels, the oyerall correctness of the word and its 
correct length (l>e., who spelle^^jfoh would be incorrect In^"" overall 
spelling but oorreot in that It contained three letters^ better 




All training sessions were made up of two dlatinot phases, a 
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j/' prelltnf nany word learning phase which waa conducted identically for 
.' both experimental and control subjects, followed by an experimentally 
I manipulated word analysis phase. In the latter phage, experimental 
subjects were given Instruction in how to form visual Images and were 
asked to perform three analysis tasks requiring the use of those 
Images. Control subjects performed the same analysis tasks but were 
given no instruction in' forming visual images. They pe^formed the 
three tajiks while looking at a card displaying the printed word. 
Training sessions W<jre spread over 3 days with fojar words being taught 
on the first day, three words on the second day knd three words on the 
third day, for a tx)tal of ten words. For each word set taught on each 
day, preliminary word identification preceded the three analysis 
tasks* At the end of the second iand the third trailing sessions, the 
previously lear(Hie<J words were reviewed. 

Preliminary Word Identif jpatjon Learning. ' Nonsense Words were 
chosen as targets for training. However, it was desirable .that the 
children treat thQ^e words as If they were real thus alloying, the 
anily^s basks to more closely approximate conditioris which might be 
found l^ctual word learning-.- To do this, the children were taught 
to read ^ch nonsense word and to provide' a meaning for it prior to 
the analytic phase of training. 

At the beginning' of each session the experimenter presented the 
children with the three or four words to be lear/ied that day. The ^ 
worlds were shown individually, printed in the lower pprtion of a 5 oc 7 
Inoh card. A distinctive and unusual object or animal was chosen as 
the meaning for each Word, and a picture of this figure was drawn In 
the upper portion of the card. Theao pictU|i^ ^V'e Illustrated In 
Figure 5-1. Names for the pictures and definTtlons were as follows: 
druffant - a cat with five tails; plolnder - a book ^hat talj^; ghlrb 
- a two-headed pig with clothes; teaglc - a creature from Outer space 
with a horn nose; croolark - a hat for rabbits; owumbly - a flying 
hippopotamus; roatlnvam - a ladder with hands and feet; moaple - a ^car 
with an umbrella; bischa - a cow With three eyes; scarthop - a plant 
that grows tools. 

s *V"-. 

Insert Figure 5-1 about here. 



On the first trial, the children Were told how to pronounce the 
word and were given an oral description of the picture. To verify 
pronunciation and understanding, the experimenter had the subjects 
repeat both thei woVd and its meaning. On subsequent trials, subjects 
were shown the printed words alone and. asked to recall their pronun- 
ciatlona and meanings. The experimenter corrected any errors or 
omissions but not yntll .after the child had attempted to recall' both 
responses. The picture cards were shown following each yosponse oii 
the first recall trial. On subsequent trials, corrections were mac 
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orally. Four different word ord^a were employed across trials. Eaol 
child was taken to a criterion of one perfect trial or a minimum of 
four trials. \ 



On Day 2 and Day 3, review triala were given Iminediately following 
the word analysis taaks^ The Day ? review inoluded yfie four words 
learned on Day^ I plus the three words iMrned on Day/?: The Day 3 
review included all ten words- On review trials, cnlldren were shown 
each word, and asked to pronounce It and to give its meaning. They 
were taken to a criterion of one perfect trial. tC^l children negelyed 
a mlnimuin of three trials. 

Word Analysis Training. Following word identification learning on 
each day, subjects were told that t,hey would next^ perf orra several 
tasks which would help them learn more about the worda* The throe 
word analysis^ tasks were presented successively and always in the same 
order: letj^er placement, letter verificaton, and letter ur\s6rambling. 

/ ^ . . 

the three analysis tasks were designed to encourage experim^^ntal 
Aubjectii to coordinate the sounds with the tTosltlons of the letters In 
the target , words and to store theSe amalgams in metnory* This was 
brought about by requ^ing the children to form Images of the words 
and to relate letters to sounds. Throughout the tasks the 
experimental children were called upon to, use their stored Images to 
recall both orthographic and phonetic details of each word.- By means 
of specific error correction procedures, experimental subjects were 
able to amend and improve their Images thus allowing more complete 
storage of the words.* . 

Whereas experimental subjects utilized theiV memories of word 
forws, control subjects perfotTned the analysis tasks always pith the 
printed words In Tull view on 3 x 5 inoh'^oards. Such a procedure made 
it possible for control subjects to practice discriminating specific 
phonological and orthographic details of the words without engaging or 
testing the adequacy of their meipories for thWns^i^rd forms. ^ 

Prior to beg^nnt^ig the^tasks In -the experimental condition, 
subjects were given instructions designed to help them jLinderstand the 
nature of visual Images. The children vfere asked if they knew the 
meaning of the word "Imagination". If any child did not appear to 
understand', the experimenter described ^imagination as the following: 
th«| making, of pictures in one's head, rememberiipg ^syents or people, 
and "seeing" them in the, mind as if they^ were real. Subjects were 
told that ^t hey would need to uAe their iniaginationa in learning more 
about ^he words ^hi oh had Just been prea<?nted.' Subjec|^s were asked to 
cldse^their eyes and to try to l^naglne their own classroom teacher 
walking to the blackboard, picking up a piece; of chalk, ^ and turning to 
write a word on the board, 'fhe^ children were told to watch the 
teacher print the word "tree" on the board, then put the ohalk down 
and atand aal4e thqa leaving the printed word alone on th0*W^.ard* ^t 
eijoh step in this proceas the children were asked if they could "aee** 
what had >een described. In a IX oasep affirmation wa? elic:^ted before 
prooJaeding* 

the point where the child imagined the word alone on the 
blfioktjoard, he was asked how many lettofV's he aaw in the wohd. 



Following his rnapon^e, the materials to be uaed In the first word 
ana-lysis task were Introduced. Experimental subjects performed* this ^' 
practice exercise using the word "tree" as an example before prbce^d^- 
Ing to the nonsense wordji. Control subjects also practiced with the 
word "tree." However, they had- none 9f the preliminary visual Image^ 
Instructions. 'Then the three analytic tasks oonwenoed. 

L%tter Placement, For each word, experimental subjects were shown 
a Strip of tagboard which displayed the appr^fpriate* number of blank ^ 
squares correVpondlng^ to each* letter In the word.' Chl/dren were as\j;pd 
to Imagine th^ word with a letter In each box. . After* several secoV)ds, 
the experimenten l>egan handing the. child, one at a time, the letj^ers 
In the wpcd. .The child positioned each on the stt:ii) and- then handed 
it, back to the experimenter. Th^ letters were presented system-i 
aticafly: first the beginning -and ending letters^ then consonants.^ 
which were dlstlnclly sounded, then easily^ recognized vowels, * arni 
laj^tly sllent' letlers and more difficult vowel . patterns.. In this way^ 
image'ii were rfysteihatioally G6n3tructed, with the more familiar ^ 
letter-sound patterns placed fj^rst thus constraining the placement of 
letters thought to' be ipore difficult. ■ ^ ' 

1 A(idltional questions wertf employed ^bf' 29 letters or pairs pr^ior 
to the^r placei^ent on the strip. To Inaur^ that all vowels -^nd*^ some, 
of tf\e less cbvious ifionsonants became attached to sounds, the child 
was first askedVtp begin pronouncing the word until, he reached a sound 
designated byS^^he ^xper^im^ntiec «nd then--to identify the name(s) of the 
letter(s) that^. mUcJjJ^ ,tlv<? sj^ur\^^^' ^(For pxample, ^E: ♦♦Say th^ word teagic; : 
Until you come to-^ih* 3<^nd7s!4V S: ♦♦teagi-*' E;- '"What letteir^" 
„makes that sojt)ind?C S^: ^^^i**^!/ S\ioh question^ we>^0 employed'for all - 
vowels 3nd coneonaati? which dtd hot clearly map one soand. Silent , 
letters Wer^: also queried although the child was askecjh a Alig>itl^y 
dlfferfjht question. (For example/ E: "In the wor^d ^ghlrb there is a 
letter 'which ^does not make fitny sound at -all. . Do you know what it 

Errors were corrected ^ by s'Jjowing the, printed Word and ^skinj; . 
subjects to locate th<i rytght letter. for the sound or the cQrrect 
posltipn for a mislaid .l^#tter. ^Corrections took place, immediately \ 
f oil Old ng each, error* ' Jfctl errors wijre noted by E and the children 
ve re asked at the end- of each Wo>d to repeat portjtons whef*e mistakes 
had been made. - ' , ' * " - . 

Control subjects *were shown th^ same .strip of tagboard but 
accompanied *y' the printed woijd displayed , above the paper stVip. For 
eaoh^word, the experlmertter handed the' subjects its letters, Vne al a , 
time. SubJeQts nronounoed th* name of that letter, then located its ^ 
pSpjsitlon^in the displayed word: by counting the num^i^ of letters ■ 
^between the initial letter igmd It* ; then they, counted the same number 
of .spaces 'on the paper strif), placed the letter In. Ifs space ,^ pro- - 
nounced the number of that? sp^oe, and handed the fetter bapk i^o the 
experimenter. ; - ^ , 

:^ ■ • . ' V . ■ 

The letter lAabement procedure was performed Qnoe for eaqh 



nonaenae word.' Uttera were presented in the aaffle order for all 
subjects. Portias of the task resulting in errors vrere repeated only 
for experimental subjects since .the control subjects made no errors. 
Only -the exper Lmental subjects answered additional questions requiring 
the location of mpre difficult letters for sounds in words. ." 

. Letter Verification. In this task both exporlmenta,l and control 
subjects Were asked a series of questions CQnoerning the presence or 
absence of specific letters in, .the. target words. All questions were 
answered "yes" or "no". After experimenbal subjects were reniifi4«<t\ 
about how t.Q form images of printed words in their ralnds^ they were 
asked to imagine each of th^ 3 or HJtarget words. When thejr' acknowl- 
edged they could "see" them, the experimenter inquired whettier each of 
several single letters was prea«nt in the word (l.e>, "Does it havjj a 

.K?"). Half .of the letters were pre^sent in the word, half absent. • 
Distraotor letters (l.e.^, those absent) were selected to be confusing 
ifi that they corresporv^ to sound segments In the wor^s (i.e., U for 

.bischa;, D for ros^lnvamXi The <vder of letter presentation was 
random.. If experimental subjects answered ificoTrectly, they were 
.shown the, word printed on .jK-oftfTSaxid asked whether the letter was 
there, and if so where. Such errorV were noted aWd children' were 
asked about th^t letter again'after the other letters had been quepied 
for that word. . z!' ■ • 

. - f rt' . . . . » 
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•K:ontro* dubjeota were.. asket! the same questioos in the same order 
Dut were sho^ each wor;! printed on a card and were instructed to 
consult It to afiswer tjhe question. - 

Letter Unscrambling. For each word, experlmeijtal subjects were 
" glmr^paper strip (i(lj»ntlcal to that used in the Letter Placement 
-task) acbomp.anled by. small letter cards scrambled ion a tray. The tray 
cont^ned only the letters pf th<i word to be spelled. The experl- » 
mentJI' instructed the children tol recall what the word looked like and 
then to unscramble the letters, t»laolhg them in, their correct poqi- 
-tions on the paper strip. /Upoi^ colnpletion, children Were, given ah 
opportuni,ty to chal?g^ the' spelling if it did not look right to them. 
If their spelli^^g was incorrect, the e^erimenter showed the printed . 
card and had children rearrange , the letters to ^rreo^ it. ; 

Control subjects were a-lso given the paper: strip and scrambled 
letter tray but had the printed word card placed above the paper 
strrp. In placing the letters, children we^'e instructed to start with 
the first letter of the wond and, to match^ in order, th^ remaining 
letters to'those on . the'' printed card. . / - 

post-Teats ■ ■■ ■ ^ ' ^ . " ' .» . 

S^t^ral p08t-tests»y*ere adonis tered, »orte on the 'daf following the 
Mst tralrting ' session, ijpst fiv^-dayi latter, For^ fjur. pairs of ' 
subjects, the latter dela^ was slight;ly fongert Eleven pairs >of 
subjects received dnly the 5-day .delay post-tfists. The experijinter 
•«et'4ndiyidyally with the children and All, tests were obm'pletediin one 
.dr twid sessions* " , ' ' * \ .'^r . " •< 
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Spqlllf^fi;; One Day .p^ lay. In ord«r to aosoas short terra retention 
of 3pellin53 for the training worda, l6 of the 27 subject pairs wore 
seen on the day following the final . training session. The experl- 
raent^er.pronounceci each word and the child wrote It. After all ten 
Words had been written, the bhildren were Instructed to l^pk' oarefjjlly 
,at each of their spellings as the experimenter pron.ouno*d the words a 
second time. If ai child Indldate'dL that a'spelling "lo^twtLj'lght", the 
experimenter proceeded to the next word. If the sp«Ulng <Xi<i not look 
right, th€ oh^l-ltrtJi^s Instructed to write It again on another line. ^ 
The,,most_aco^rate spelling was the one scored. , 



-Spellings were scored according to three criteria: number of 
Words spelled perfectly, (makiinifii x 10); number -of spellings which 
oofv^alned the corrrect number' of letters . (1 , memory for wor^d ■ 
length) («axlrau(ij,5T.lQ); number of letters reaembered correctly 
(maximum s 71). In" addition , a subset of letters thought to be 
especially difficult to remember was Identified. These letters were 
considered difficult beqiiu^je they did not correspond to sounds heard 
In the word, they could be'^oonfufted^wlth other letters making similE^r 
sounds, - Or. they were completely silent. Scored Was the number of 
thesfe letters or letter pair? recalljpd correctly (maximum' a l4) . The 
letters were: oa and e in moaple , u*ln owumbly , c in blscha, ol in 
plolnder , c and o Jn scarthop , ea > £ and o in teaglo , h in ghirb > ff 
and a ii^ druffant, and 1. in- rostlnvam . 

Spellipgt Five Day Delay. This post-test served as an indicator' 
of .spelling retention following^ a delay of five days. The procedures 
were l,d«i|iical to those "described for the One-Day Delay Spelling 
pos^testi All subjects were given this task. 

Word Pronunoiation. Two types of word reading tasks were given. 
Ten pairs of s^ubjects read the ten target words listed in a column; 17 
pairs of subjects read the w0rds flashed individually on a scr^een. 
The secpiTid task ^eplat5ed the first when the requisite' audio-visual 
oquipneht became available. 

\ ' ■ ■ . » * , •> 

Children reading the list of words wer« presented with a folder 
dqnta4,nlng the trainiqa^ words typed in a single column. Children -read 
the words aloud and weW reqqirded on tape. Accuracy and latenqy in 
reading the liat' we)(;<i^ recorded, the latter with a stopwatch. 

Latanolea to individual worlds were collected with the audio-visual^ 
ec^Aitpwent. thlldren w«>re seatefd ^3 f eet ,f rom a screeB' and viewed 
slices of each printed word (visual angle pf 2.5^>. A microphone 
was plao^d a Iriohea theaept^ of the ,ohlld»a face. E aat in 
front of a volcp-aqtiyated. tiding device and . r^Wrded < the number Qf 
j?eoond$ ( to tt^e jTaareai l/|oOp of a second) Hhlph^aXapsed between the >^ 
J)raaentatlon of thevWord and^ ons«tvof the child's pronunciation. 
Baoh wrd was dlaplayad twice' ill random order . , ' ^ 

Oral Spallln^t The proceduras- used in .th is- task weref* Identi-t^l to 
those deaQrlb^d for the Oral Spelling Pra-test. The children listen<?d 
to reoprdO<| Apellinga of each of the training Words. They were scored 
on the numl>*r o<!>^rJpctly identlfl^. 

s:"- . -.'.-.r 
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Spelling Reoo^nltlon* The ohlldren were shown ten oards eaoh 
displaying a row of four possible spellings for each of the ten words 
(I.e., (1) lejl9 (2) teglk (3) teaglc («) tlejic). To mak^ the ^ 
dlstrftQtors attractive, they wej»L selected frora mlsspelirngs produced 
In pilot testing. The corroot^Ktftrnatlve varied among the second, 
third and fourth positions on the cards. After E pronounced each 
word, the child either pointed to or gave the number of the word he 
deter^ mined to be the q^^rectly spelled form'. ^ 

Picture-Word Matching, The chijld \ras presepted^^ with two 8 1/2 x 
11 inch cards. Eaoh displayed thfl^ teVi pictures with a target word 
printed beneath each picture. In half of the cases, the word 
oojrreotly identified the animal or object. The other half were 
incorrect • The child m^s instructed to proceed a,s quickly as poss-- 
ible, to place a finge^ beneath eaoh picture and to say ''yes" if the 
picture re^^lksented the meaning o^ the words, "no" if it did not^ The 
child did not pronounce the words or Identify, the pictures orally. 
Accuracy was, noted and th^ task was tape-recorded and later timed with 
a stopwatch. 

t Vord Definitions^ -^Subjects were given « small ring binder 
containing 3x5 irmh cards wlthseach of the ten words printed on 
them.. The childre^T were asked to read each word aloud and to prqvide 
its meaning by oral description (l^.e^, "drtiffant - a Ipat with five 
tails")* No correct ions were offered for Inaccurate p^^^unciatlons or 
incorrect meanings, and unknown words were passed over. 

Pre-tests and post-tests were administered to subjects in the 
brdei^ given affove. The 9rder of pnesentation of the Word Pr^un-^ ^ 
elation and Five-Day Delay Spel^ng Production post-tests were ^ 
counterbalanced across subjects pairs to assess. any learning or 
practice effects. 
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Subject pairs were divided. into three reader ability levels based 
on their pretest scores on the word Identification task comprised of 
130 printed words* There were 9 pair? of subjects »t each level* 
High ability ^readers recognized between 120 and 128 words, medium 
^ibillty readers between 106 and 116 words, and low ability readers 
^ between ^ and 106 wo^ds . 

Perfqrma^nces during pi^etfst, tralrjinyj^ apfd post test phases of the 
•xperljBent\were analysed for several purposes: to establish that 
exFferimenta!^and control groups- were ^qually^matohed In ba:?lo reading 
ability; to d^t^npne whether imafi;e-tralnecJ (g,ubj«cts acquired more 
axt«nslves?rthpg^^ words t.han cofttroJl* atibjecta; to . 

determine whett)*y 4ffe^ tratlnlVig wtere njora substantial among 

low^r abillt^r^'Mder^; to"^ deterwine whether the^orderlng of the word 
pronunciation 'ahd speullng taska made a difference- In lierf ortoances; to 
* analyse the course, on prellmlniiry^ word training ^nd Ima^^a trainiog^ 
among the thr^e reader al>llity j^roups to clarify the iiiportance of 
Indlvl^i^al (liffer^jice the correlations ^(hong^sejLecfeed 



c 




it 



training ^and po^tteat meaaurea to determine the atr^ngth of Inter- 
relatlonahipa among varioua aspects of printed word knowledge. 

EQU4^¥alencfe of Oroupa 

yjp verify that image and control groups did not differ in any 
important way, matched pair t-teata were performed on^aeven pre^-test 
scores • Mean values are reported In Table 5--1. Dif/erencea were 
Insignificant on all teats. 



Insert Table 5-1 about here 

, 

Further verification that the groups were 'equal was sought from 
performanoea in the ^preliminary phaae of Word training* Mat chect pair 
t-teata were performed on two measures of progress: the nurat)er of 
initial trlala needed by aubjeota to learn/tne three sets of words to 
^Iterlon (Day 1 > Day 2 Day 3 acorea),/and the number of Review 
^^lala which aubjeota needed to reach the criteripn of 1 perfect 
trial (Day 2 review trlala + Day 3 reviw trlala h The difference 
between experimental and Control groupa on the number of review trials 
to criterion was inalgnificc^pt , but the difference between group?! on 
the number of initial exposures was aignifioant favoring the control 
. condition. - Mean values are given in Table 5-1. This difference 
eludea explanation alnce the two groupa had not aa yet experienced any 
difference In treatment and they were found to be well mat/3h«d on 
pre-teat measures* _ ^ 

To determine whether thle difference in numb^ of Itiitial t^lal3 
to criterion reaulted b.eoauae experimentiil subjects took. longer in 
learning to debode worda^or in learning word meanings, the number of 
trlala to a criterion of one perfect uJerformance was counted sepa- 
rately for pronuholatloT> acour^ioy ari<4 for meaning accuracy. M^an ' 
values are reported in Table 5-1*. Achor<JAn]fe to matched-pair ^«teats, 
neither difference betwifen groaps wrfs aignifioant (jj > .05). ^ 

To det/ermln«o^hether the dlffe^enoe In number of trials tb , 
criterion for tHSAexp^rltnentai and oontrol groupa was localized in any 
one of the three reading; levels, soojt^ea were'analyzed aeparately for 
the three leve la. Miean valuea are dip played^ in Table 5-2, An 
analyaia of variance waa performed with reader ability level, training 
group, and decoding va. meaning as the three Independent variablfea. 

— ^ , — ^ 

Inaert Table 5-2 About re- 

^ ' ■ '■ ■ . tt ■ , \^ . • 

Reaulta revealed aignifioant effeota of ^bilUy, F(2,2l) » f3,3l £ < 
,..01, and an interaction between ability and group, F(2,2l») = i».l6, £ < 

-There vma. no, main effept of group, 'F(.l,2i|) = 2.63, £^ .05,< • , 
or interaction between group «nd deoDding vs. meaning, F <. 1. ' From the 

mean valuea In" Table 5-2 ^t is apparent that differences favoring the 
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' ' TABLE 5-1 

.Mean Soorea on Pra-^esta, Preliminary Word Training and 
Post-Testo for Image * Control Groups 




^ Pre-Teata * 

. ^ C 
Word Identification 
WHAT 

CTBS (Grade equivalent) 

Noiiaenae De^pdin^lf 

Oral Spelling 

Spelling 

Worda: Perfeot 

Words 1 Correct Length 

\ Preliminary Word Training 



Initial Kxpoaurea - Total^: trials 
Decoding - trials to Wlterlon 
Meaning - trials to criterion 
^ Review - trials to criterion 

Poat-Teata 

Spelling * One D»y Delay 
Worda: Perfect 
WoH|j|i Correct Length 
InoUjIlon of Correct Letters 
Inclusion of Difficult Letters 





7.19 
6iL.31 
8.75 



2.69 
5.00. 



(10) 
(10) 
(71) 



Image 


< 

Control 


Maximum 

Score 


Matched-pair 
t - value 


106.67 
32^26^ 
2.27 -^-^ 
3.37 

7.52 ^ 


/ 107. 00 
/ 32.26 
^2,28 
2.88 
6.81 


(130) 

\ 

(10) 
(12) 


-.32 n.3. 
0.00 n*5, 
O.OQ n.fl. 
1.35 n.3. 
n.d.\ 


9.52 
10.67 


9.19 
10.0»< 


(12) 
, (12) 


-.25'n\ 9. 


10.81 
8,Hl 
8.19 
6.37 


~~^.19 

6.96 
6.41 

1 




-2.0'! • . 

.0*1 n.fl. 
-l,56^n,a. 

.03. n.fl. 

• 

■X 



2.75 

A 10 




S.D. 

20.65^ 
t.52 
.36 
2.31 

2.82 

2.36 
' 1.68 



2.52 



». of Pairs 

27' 

27 

16 

27 

27 

" 27 
27 



27 
27 
27 
27 



3.01 
2,16 
.10.28 
3:97 



16 
16 
16 
16 



99 
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^ Spelling - Rive Day Delay 
Words: Perfect 
Words: Correct Length 
Inclusion of Correct Letters 
* Inclusion of Difficult Letters 

Word Pronunolatlons 

Aoouraoy « List ^ , . 

Aoouracy - Screen 
^l^atenoy - Ll3t 
y . ^Latenoy - Screen 
lat ExpOsiire 
2nd^£xpoeure 
Fastest tlm^ 
2nd fastest time 

» 

Oral Spelling ' 

i 

Spelling Recognition 

4 

Picture-Word Matching 
Accuracy 
Latency 

■ '" » 
- Word Definitions' ^ 

Pronuholation Accuracy 
-Correct Meanings 

• £ < *05 i - 

*• £ <^ .01 




9.78 
9.15 



Mftxlmun- 
Sgore- 

(io\ 

' (10)\ 
(71) \ 
(11) 



(10) 
(20) 
(sec. ) 

(seo, ) 
(seo. ) 
( seo,. ) 
(seo. ) 

(10) 

(10) 

(20) 
(seo. ) 



Mj^tched~palr 
t - value 



2,6§ •» 
.3.32 

2.58 •» 

2.09 » 




-1.23 n.s. 
.26 n.s. 



S.D. 



3.08 
2*69 
8.»18 

\ 3^3 



1.32 
18.05 



# of Pairs 



( 



27 
27 
.27 
27 



.68 


10 


1^9*» 


17 


1.59 


■ 10 


.35 . 


17 


.37 


17 


.22 




.27' 


17 


1.52 


27 


1.90 


27 



27 
21 



\ 



r 



(10) 
(10) 



2.17 
-2.17 • 



.33 
1.36 



27 
27 



TABLE 5-2 
Mean Scores aa a Function of 
Training Condltiop' and Reader 

- / ■ • ' ) 

Ability Level " / 



1 



Header Ability 
Task ■ • ( 

Measure , ^ High M<^dlum Low 

Initial Trials to oriterion* * ' 

Image Group . 5.39 7.06 12.411 

Control Group 6.22 6.56 9.39 

Dlfferenoe -;83 . + .50 +3.05 

Word Rea<^. Aoouracy ^ _ 

(untlmed) * 

Image Group ( > - 10.0© 10.00 ^ 9.89 

Control Group \ lO.OO ~ 9.89 / 9.|<^ 

Difference 0,00 +.iy. , TJ5 

Perfect Word Spellings (5 day delay) - " * 

' Image Group 7*00 5.-'*'< 1.56 

Control Group — 5V00 ^.33 - ■ 1,00 

Difference | /• +2.00 +2,11 ^ , +56 

Recall of Correot Letters (5 day delay) 

Image Group / 68.1 65.'* 55.1 

Control Group 63.8 61.2 , $2.0 

Difference ^ ' +57f +4.2 / +f3 



Recall of Difficult Letters (5 day delay) ^ 

Infcige Group 11. M 3,0.7 5.9 

' Control Group ' 9.6 7.9 , 4.6 , 

Difference +1,8 +2.8 +1.3 

*• ■ • 



' ^Means are not total^trlala to criterion (ttc.) but tto# .^veraged^ ^ 
for d^poding ttc. and meaning ttc. ^ 



oontrol grotip in number of trials to criterion were looallzed mainly 
In the low ability group- Th^^je findings Indicate that low ability 
readers In the control group were slightly more advanced In both 
pronunciation and 3emanti9 word learning /Iskllla than low ability 
r^eaders In the experimental feroup. Howev^, laXthough fehelr skills may 
have' differed r knowledge of the target^ wards at the eh^ of this 
preliminary phase of training should not have distinguished the groups 
since subjects were all taken to criterion^ "P-"^ 

Trqlnlng Effects • ' - . 

Effects of the training conditions, were assessed with several 
posttests designed to roeasxire different aspeots of printed word 
learning. Knowledge of the orthographic Identity of the words was 
measured In two spelling production tasks, one given the day after the 
flnaP% training session and one given after a five day delay, Ortho-^ 
graphic knowledge was ^alsb measurecj In tests of spelling recognition 
and oral spelling Identification. ^Knowledge of the semantic Identity 
of the words was measured In t\/o tasks; one where subjects were 
required t<? indicate a. match or mismatch between '^picitures and target 
words printed beneat)i» them; and, one where subjects read each word on a 
card and supplied its meaning orally* The extent to which spellings 
were amalgamated to pronunciations was vassessed by measuring sobJeQts' 
accuracy and latency in reading the target words either on a list or 
presented individually 6n a screen^ An additional measure of word 
reading accuracy was taken in the Word Definition postt^est vfhere 
subjects were required to read each, of the words alouid before giving 
Its meaning. As there were no Instructions to "complete the task 
rapidly, this score may be considered an index of subjects' ability to 
read the target ^words without any time pressure. 

Results supported the expectation that image-trained subjects 
w6Mld acquire superior knowledge of the orthographic details of 
»fOrdS| Aii^evldent in Table 5-1, experimental subjects outperformed 
control, isiubjects on 7 of the l5 spelling measures. Several aspects of 
orthographic knowledge clearly distinguii^ed the groups: memory for 
correct word spellings; memory for word length, memory for difficult 
lett<frs. / 

^ne of the orthographic tasks yielding no trej|jtnieht difference was 
;he orki spelling task. This ^requix^ed the chU/jl to identify the 
correct jtarget word after hearing It spelled aloud on a tape 
recorderl Prom ob^rvatlon of aubjeote* performances, It w<is apparent 
that thlA^ task was lnade<^uately designed. Althou^h-s^jAJe were not 
^old ahead of t ime that the swords they would hear w^y^he target 
Worde, they quickly developfd this pxp/eotaqion. In many instances, 
the word^ iwere g^e5sed /oll<:>wlng trti exper/mentw^^s/ pronunciation pf 
the jflrst V>r second lj>tters only. It was apparerit^^^that subjects were 
notkoo^ilng from a pre|)etermlned set of words rather than consti^uoting 
mental images of the words in order to reolrgnlze them. Fo^i^ tills task 
'^o have been effectl^ve, target words ''should have been mixed In with 
3everal dls tractors comrposed of familiar wordjj ^s well as iuifam;Ular 
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psoudowordii, Thl3 would have forced subjects ^ process more of the 
letters in identifying target words. ^ 

A second orthographic task falling to produce significant results 
required subjects to choose the (K)rreot spelling of eaoh target word 
from aiDong four alternative spellings. The difference between^ gAoups 
was not significant (l,e,, T (image) « B.U vs. T (control) a 7.7 
correct). In light of the pronounced spelling production differences 
between the two groups, this absence of a difference is interesting. 
It reveals that the visual exposure training experienced by^control 
subjects was as effective as the letter memory training in enabling 
Subjects tcj discriminate cot^rect from Incorrect spellings. These 
results combine with those above to show that the benefits of ortho- 
graphic Image training were prltparlly on the production side of the 
spelling process. 

Despite their superior knowledge of orthographic details, experi- 
mental subjects were not, in general, able to pronounce aloud the 
target words more rapidly or accurately than control subjects. Both 
groups, regardless of list or screen presentation, performed near 
calling in pronouncing the words, and th^ir latencies were 
equivalent. A significant difference favoring experimental subjects 
was detected on the untimed accuracy measuVeM4n the Word Definition 
posttest (t.(26) = 2.M7, £ < .05). Honever,* this difference was 
accounted for by only 5 pafrs, all lower ability readers whose control 
member, read 9 ^f the 10 words correotly while the experimental member 
r;<j9d all 10. Vrom these findings, It is concluded that the two grpups 
did ^ot differ in their decoding ability Hith the target words, 
deapite differences in training experiences and acquired knowledge of 
letter details. These findings indicate that more complete knowledge 
of word spell ipgs does not necessarily improve one's ability to raad 
the words accurately or rapidly. Appar^ently partial knowledge ^.s < 
sufficient to support maximum performance. 

Knowledge of the meanings of words was not ..expected to distinguish 
the two groups of subjects since both learned the^ meanings to criter- 
ion durihg the preliminary training phase and since training exper-- 
ienoea were not desired to influence this aspect of word knowledge. 
As diaplayed In Table 5-1, neither response accuraojr nor latency > 
Sfcorea In the pieture-word matohlng task distinguished the groups. 
However^ a (Jiffer'ence In performainoe was (detected in the word 
definition taek. Although performanoes wer<^ close to celling in both 
groups, control subjects were able to define significantly more >ords 
oorrectly than experimental siib'JectSt ' Thus, a difference between 
experimental an3 control groups K^which'was apparent during the 
preliminary pha^e of word tralhfng surfaced in thf^ ppsttests , despite 
the use df fi triala-to-orlterlon prop^dure; Apparqgtly; thiS v- 
procedure diljjot^ initial differences; In 

semantic iLordknoil^^ Inspection bf"^ errors in this task Indicated^ 
that ther*.,ymre^ twice" aiLa^ny oihlssions As mis»tak^n>^dent if 1 cations 
(i.e., Vs, 2i errors, respective^^^) , suggesting the greater ' 
Jtoportance of memory failure than in^Dorreot word-^meaning asaOc|.ations ^ 
In thU task. ' , \ " . • ' , 

• ■• ■ ' ■ • ■ • . • - ■ -V ■ V . ■ ' ■•■ ■ . • .■ 
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^ ^ Interact I0J13 Between Training Effecta and Reader Ability Cevelg 

In order to\deterralno whether the effeota of training were more 
aubatantlal among the poorer beginning reader^, several analyses of 
variance were oonduoted on various posttest measures of word know- 
ledge. . In each case, the Independent variables were reader ability 
(high, middle, low) and treatment v.( experimental , control). For tasks 
^ administered ^o'only a subset of -the sample, two levels' of reader ' 
ability were dlstln^^ulshed, high and low. 

Not surprisingly, there were significant main effects of reader 
ability detected In most of the analyses.- Mean values for the three 
groups are reported In Table 5-3- Tukey post hoc palrwise comparison 
procedure^^^ were used- to locate the source of the differences. In most 
cases, scores of the low ability readers were significantly lower than 
scopes of the middle and high ability groups which did not differ. 



Insert Table 5-3 about here 



I 



.ERJ.C . . 



. Contrary to expectations, few if any significant Interactions 
"^emerged, the only interaction whlph reached significance occurred 
with the untljBed wor^ pronunciation accuracy measure taken In the Word 
Definition task, F(2,2i4) s 3-71, £ < *05. Mean values are. given In 
Table 5-2. Inspection of scores revealed that whereas high .ability 
readers in both groups perJ'ormed perfectly, among middle and lower 
abllltyi^ readers, oont^ol subjects were slightly less accurate th^n ' 
experimental subfecta,. Since celling efffects precluded the possibil- 
ity of observing differences ampng ;better readers, results cannot be - 
Interpreted as supporting the hypothesis.- From these findings, it is 
concluded that tralniVig .effects rwepi? not more substantial among lower 
than higher abil-lty readers*- 

Effecta of Taak Order . - \ ' ^ . 

Because of the possibility that order of completion o'f the word 
pronunciation and spelling posttests might make a difference in 
iperfonmdnce, the taaka' vpre- given in oounterbalan^^ed order across 

■ subject pairs. Statistical assessment of *or'de!'7ef feels by ability 

■ group was proolucj^d since the number of subjects, in each cell was 
small and variable. This occurred because an unequal number of pairs 

. . reofeived each order across ability groups (i.e.-, spelling before vs. 
after word pronunciation - 5 vs. »> good reader pklr*, >vs. 5 middle 
reader pairs, 3 vs. 6 low ability reader pairs, regpeotlvely) , and 
because subjects were not all given the same type of word 
pronunciat^loini te*t (i.e. , some read word lists, bthers read' words on a 
screen). :f ' . , ^ , 

^ . . _ ■ \ - - 

To determine whether task order affected per'f ormande , selected 
npan, scores on subsets* of the ^otal sample'balanced~for ability were • 
^analyzed statistically. Regarding spelling pe^fQrmance, It did not 
- apyear that scores were significantly higher among subjects wtai^'saw ^— 
.worlds b,efore they spelled them. Wher\9as a mean of 61.2 lettet^s v 
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TABLE 5-3 





1.3 ^ 


6.2 


4.1 ^ 


63.3 


"53.6 ^ 


9.3 


5.2 ^ 


.9.3 




8.5 


6.6'b 








17. «l 




13.5 




2.3 b 


9.9 


9.7 


19.0 


18. i< 


9.6 


8.0 


6.8 


10.9 


3.9 


6.i< 



S.D. 



Mean Perfortnanoe as a Function of Reader AbJl^llty. Level 

\ 

Task Measure ' ' mT^'\T^^^^^J "f^'"'^ Mi"- Signif.a ANOVA^ 

: . iMs. Low ^_Score_ , Piff. ' F-value 

PRET^ISTS ^ ^. 

Word Identification 12? 6 na °i «■> a b /t)a\ ,^ ^ 

POSTTESTS ll'^.l 82.8 o (130) 13.01, . 33.'^7»» 15.6^ 

Spelling Productions (5 day delay) ^ 

Words: Perfect . 6.0 li li i o b o a.- 

Hord,: Correct Length 7 ? ' 6! i b ? ""^^ - ^ -'^ ?.J7 

Word Pronunciations ll.0l»» 1.58 

Accuracy - List 9.8 o U nn^ ' 

Aoouracy - Screen 'V 19.9 b ^-50 



Hean'Latenoy - List 8 9 iVr . S 

Mean LatenoJ - Screen " ■ . UB III l . b ?-97n.3. 5.13 

„.r:^r-™ V. act ^11::: .1? 

PmiMINAItr TSAININO ' ' l.m 

Initial trials to criterion 5.8 6.8 10.9 •> (open) " 2 63 iii.i u u^. 

Review trui, to prlterlon. 1.6 3-9 6.i. Uen) ^ tH "ts*" 6a9 

«Tukey Pos,t Hoc Pairwlae Comparison tests: T(S.D. ) , . p < 05^- . 

Mearr of Low Ability Oroup is significantly different from each of the other two means, according to 

Cn < n. ^J!; two-me^ comparisons, dlffe^-ences are sign If IcaHt according to F-value. 
< .05; < .01; n.a. 'not significant- V 
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waa recalled when spellings were aoliolted first; 63,3 letters were 
recalled when spell^lngs were produced after words wer-e read, F(l,?2) < 
I. In contrast, word pronunciation measures did appear to bQ~affected 
by whethei3)A^bJe,ct3 had previously spelled the words. In the ANOVA of 
tnean Word reading latencies* (screen presentation only), the factors 
were task orSer, and fipst vs. second presentation of the words. .The 
main effect of order was not significant, F(l,12) = 2.67, p > .05. 
However", the main effect of presentation was significant F(l,12) = 
7.02, £ < .05, as well as the iriteraction between presentation and 
order, £(1,12) = 9.83, £ < .01. Mean values are given in Ta'ble 5-'l. 
It is apparent that^ the spelling task served as a word priming 



Insert Table 5-M about here. 



experience. The reaction times of sybjects who had Just spelled the 
words 'were substantiaMy lower than "the subjects who had not. 
Furthermore, reaction times in reading the words a second time droppe(5 
among non-pre-spnllers but reipained about the same level among 
pre-spellers. Accuracy scores as well as latencies appeared to be 
affected by task c^der. Among middle ability readers, every subject 
who had already spelled the words read them perfectly (N=8)'. In 
contrast, s>nly H out of 10 middle ability unprimed subjects read all 
the words perfectly, the remainder misreading 1-2 words. These 
findings indicate that the experience of spelling the words served to 
make them more available as responses and to enhance performance on a 
word proni^ndlatlon task, given subsequently. ^ 

'This provides one explanation why training effects may not have 
been apparent In wordf pronunciation performances. Priming might have 
washed out difference^. To check on this possibility, the word \ ■ 
pronunciation scores Of only those subjects who were not primed with 
the spelling task W<^e compared. However, no pattern favoring either 
the, Image- trained gr^t»p or the control group was apparent'. Thus, it 
was not the case that ptHmipg diluted training effects. The con- « 
elusion reached above thatX^age training did not enhance subjects' 
word decoding skill remains os^hanged. 

Since more of the high thsm t>hLloW ability readers were primed 
prior to the word pronunciation task; this may explain why the word 
pronunciation iscores of high ability readers were superior. (See 
Table 5-3.) - To , determine whether the difference in mean scores 
between high and low ability readers was attenuated among unprfmed 
subjects, their mean scores were compared. Results showed that the 
difference waa still Just as clearcut: mean pronunciation latencies 
(screen) s 2,0 seconds for 6 unprimed high readers vs* 2.5 seconds for 
10 unprimed low r'eaderd; mean pronunciation aecuracies = 19.7 correct 
(high) vs. 16.9 correct (low). 

Only some of the subjects were given two spelling tests, the first 
test one da^ after training and the second test five days after 
training, '^le remainder received only the five-day^ test. To jleter- 
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Mean Word Reading L?)tencle.-5 1n Seconds (Screen Prbsf'ntatl o/) 
ad a Function of. Tagk Orcjer and Word Exposure (N - 98 3ub/eots)a 



J 



Exposure 
iFlrat Reading 
Second Reading 
Mean 

^MSE (12) = .0168 

1 



Spelling 
Before 

1.83 

1.85 

1.8»J 



No Spell, 
Before, 

2. IV' 



/// 



2.01 



41 



|Mean 
1.97 
1.88 
1.9? 
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mine whether aubjecta benefited from having the first teat, gct)rea of 
a subset x>f the sample we^^e subjected to an analysis of variance. The 
dependent measure was the number of letters recalled on the five-day 
test* Results fell sho^t of significance though the difference was 
sizeable and in th^ expected direction. Whereas sub JectsNjlven the 
earlier test reogilled a mean of 62.9 letjters, subjects not/ having the 
earlier test recalle'a 57.8 letters correctly, 1P(1,14) = 2.57, £ > 
.05. With more sut^Jects, the effect probably >Would have reached 
slgnificanoe. ' , 

Analysis of Performance During Image Training * * 

Since the printed words were always visible, rea^nses of control 
subjects were close to perfect in all 6f the word a/tdlysis training 
tasks and hence were uninteresting, ^n contrast, image-trained 
subjects were required to use their memories to perform the tasks and 
success among individuals varied greatly. These responses were 
subjected to analyses of variance in order to compare the course of 
image learning for the three reader ability groups. Mean values are 
reported in Table 5-5. 

, • ^ 

/ Insert Table 5-5 about here. 



Before describing the results, -the dependent measures should be 
explained. In the Letter Placement task, we counted the number of 
times subjects placed a letter i^Vitthe wrong position on the tagboard 
strip, and the'^nurober of times subjects Were unable to Identify the 
correct letter corresponding to a designated so\ihd or to Identify a 
silent letter. IfK^he Letter Verification task, we counted the^'number 
of times subjects misjudged the p^^esence and absence of designated 
letters. Errors to present and absent let ters were entered as a 
repeated measure in the ANOVA, Also, error^s.ln this task were ^ 
>analy7:ed for two types of letters, tho'se Whlbh clearly corresponded to 
sounds in the words, and those which lacked la single unambiguous 
correlate in sound • This variable was entered as a repeated measure 
in the AMOVA. ^ In the Letter Unscramblihj^ task, we counted the number 
of words subjects spelled correctly during their first attempt and 
also following &n attempt to correct those they Judged not to look 
right. ' ' - 

■ .* 

Main. effects of reader ability level were significant in all five 
analyses (£ < .05). Post hoc pair-wise comparisons using Tukey's 
procedure showed that significa'htly lower corr^t scores, or higher 
error scores were achieved by low ability readers than each of the 
Other two groups 'whose means were not significantly different. 

In the analysis of letter verification errors, a significant 
Interaotipn ejnerged. As apparent in Table 5-5, high and middle 
ability readers made more errors in misjudging present than absent 
letters whfereas low ability reader^ displayed the re^verse difficulty, 
in other words, poorer readers had more trouble rejecting phonetically 
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TABLE 5-5 

MQftH Perfonnanoe During Training as a Function 
of Reader Ability Level 



r 



I 

4^ 



Reader Ability 
High Mid. Low 


Maxinjiihi 
Score 


Mill. Signif.a 
Diff. 


ANOVA Standard . 
F-values Deviation 


3.9 


5.4 


10.4*' 






14.45»» 


2.7Q 


8.3 


6.6 


12.2^ 


(29) 


2.81 


6.63»» • 


3.38 


5.2 
-2.3 


* 

5.5 
3:7 
7.2 
-3.4 


11.8^ 
13.2 
10.3 
-^2.9 


(71) 
(71) 


3.71 


12.53»» 

(main effect) 
' 6.48»»' 
(interaction) 


4.46 
2.82 


3.6 
6.8 
5.2 


3.^ 
7.7 
5.i» 


8.1 
15.4^ 
ll.fil' 


(36) 
(35) 


^ v' 

' \ 

.3.69 


12.8l»» 

(main effect) 


4.43 


9.7 

97? 
hi 
-^.3 




5^ 
4.9 
7.0 

^2,1 


(10) ^ 

fL 


i,55 


22.01»» 

(main effect) 
6.99»» 

(interaction) 


1.86^ 
■.74 


5.0 
6.6 


7.4 
6.2 
-♦■1.2 


ii.9 

9,9 

-»- 2.0 


(open) 
(open) 




\ 10.32»» 

(Interaction) 


1.79 



IMAGE TRAINED SyBJECTS (N = 27) 
Letter Placement Task 

Errors In Letter Position 
Errors In Sound-Uetter 
Identification ^ ■ 

Letter VerlflcaO^^n Task 
Mean Errors 

Errors on Letters Absent 
Errocs on Letters Present 
Difference 
Errors on Present & Absent Le 
Ctearly Related to Sound 
Less Clearly Related - 
Mean 

Letter Unscrambling Task 
Mean Correct 
_.Flrst Atterap-t 
SeOond Attempt ' ' 
Gain 

PRELIMINARY TRAINING (N = 54) 
Initial Trials to Criterion 
PronouncTlng Words 
Deflnlnfe Words 
Difference . 

*Tukey Post Hoc Pairwlse Comparison test: T(S.D.) £ < .05. 

^Me?tn'of Low Ability Group Is significantly -^Jifferent from each of the other means' (Tukey test). 
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plaualble dlatractor ' lettera than accepting letters truly In the word, 
whereas good readers were able to reject Incorrect letters more easily 
than to determine which letters wer? correct. This ^ finding -suggests 
that poorer readers may h»ve been performing differently ft^om good 
readers In consulting images and making Judgments- Perhaps the poorer 
readers were depending more upon sound and less upon a visual repre- 
sentation of the word. As a result, they were roqre susceptible to 
' phonetically plausible dlstractors^ The fact that poorer readers were 
making phonetic err^ord means that they were aware of the let ter'-:Sound 
relations. This contrast? with the claims of some (Llberman and 
Shankweller, 1977) that poorer readers are unskilled in phonetic 
analysis. 

Reaponaes In the'letter verificatfon task wer^ compared for 
letters cleafinly rel^ited to sound to those not clearly" related. Not 
'Surprisingly, the former were much easier to B^dge accurately. (See 
Table 5-5.') 

In the Letter Unscrambling task, subjects' attempts to correct 
their own perceived misspellings boosted their scores significantly, 
F(l,24) = 28.27, £ < ,01, particularly in the poor reader group. (See 
Table 5-5.) Since high and middle ability readers were performing 
almost ^t ceiling, there was little room for them to improve. This 
finding point's to the role of orthographic images in producing correct 
spellings, especially among poorer readers. Being able to see 
inaccurate spellings provides information useful for correcting 
errors, very possibly because it enables subjects to evaluate the form 
against their internaJ. stored image. Subjects with less effective 
phonological coding skills needed to generate initial spellings (i.e.; 
poorer .readers), may benefit the most from this experience. 

Analysis of Performance During 'Preliminary Word Tr aintng j 

To further explore differences in word learning as a function of 
reader ability leyel, performances during the preXiminary. phase of 
word training were examined. The dependent meaisure was the number of 

^ trials to a criterion of one perfect performance* Trials were summed 
f6r the* three word sets across the three days of initial training, and 
across the two days of review. The independent variables in the bwo 
analyses of variance were reader ability (3 levels), training' group 
as signmfcnt (Image vs, control), amd response type (pronouncing vs. 
defining words). In the analyais of initial trials to orlterion, the 
main .effect of ability was significant (see Table 5-3). Also; ability 
interacted with treatment. The inexplicable fact that low ability 
control subjects tended to learn the words in fewer trials tTian low 
ability experimentals has already been discussed above. Most inter- 
esting In this analysis was the significant, iritenftction wj^ich emerged 
between ability and response type* Mean scores are presented at the 

bottom of Table 5-5l It Is app3^0nt that where^ls high ability readers 
learned word pronunciations faster than word meanings, the opposite 
pattepni was exhibited by the ot>ier two groups, with the difference 
favoring meaning over pronunciation b^ing largest among low ability' 

readers. Viewed another way, reader groups differed m6re widely in 
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their ability to learn word pronunciations (i.e., range in mean trials 
5 7) than In their abfllty to learn word meanings (I.e., range = 3). 
^In other words, letter-sound decoding was a more important capability 
disti ngulshl ng good from poor readers than semantic word learning 
ability. Learning . pronuncl at Ions was especially easy for good readers 
and especially hard for poor readers. 

In th^i analysis of review trials to criterion, the main effect of 
reader ability wais significant (see Table 5^3). Intere^stingly a main 
effect of response type also emerged, £(1,2^1) = '13. ^U, £ < .01. 
Subjects required fewer review .trials to reach criterion in pronounc- 
ing words than in defining thera (i.e., means = 3.9 vs. 6.1 tr^lals). 
The Interaction with reading ability was not significant (£ > .05). 
Combined with the above results, this suggests that although it may ' 
take longer for some tshlldren, primarily poorer readers, to learn 
pronunciations than meanings for unfamiliar M^lnted words, once they 
are learned, pronunciations are less easily forgotten than meanings. 
The reason is that whereas meanings are arbitrarily related to printed 
form^, pronunciations are symbolized by letters in the word and these 
are the cues which govern their storage and secure their retrieval. 



Correlational Analysis 



\ 



Correlations among selected measures from the preliminary wdrd 
training tasks, the Image training tasks, and pre- and^ posttests were 
examined in order to identify which aspects of word training were most 
predictive of performiance as well as^o determine which tasks were 
most closely related. Results are given in Table 5-6. 



Insert Table 5.-6 about here^ 



The measure of time to learn word pronunciations during the 
prelimioary phase of word training (i.e., trials to criterion) was 
significantly correlated with all but the word definition posttest. 
The significant correlations were all substantial, ranging from .54 to 
• £ < .01. The measure of time to learn word meanings was signify 
ioantly correlated with the same measures but to a lesser extent, 
ranging from .27 (£ < .05) to .52 (£ < •Ol). This suggests not 
surprisingly, Jthat word pronunciation learning skill was a greater 
contributor to wor^l pronunciation and spefling posttest performance 
th?m semantic learning processes. Semantic learniDg score? were 
significantly correlated with word definition posttest scores in 
contrast to word pronunciation learning. This is as expected since 
the former both re fleet knowledge of word meanings. However, the 
correlation was quite low, r = .27, possibly because posttest defini- 
tion performances were close to ceilings 

The two trlals-to-crlterion raeaaures of word learning were Kighly 
correlated with each other, r =? .66, £ < .01, Indicating that learning 
to decode novel printed wordii and learning their meanings do not 
develop independ<^ntly cont|*ary to theories which suggest that separate 
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TABLE 5-6 

/ ' Intercorrelatlons Among Selected Measures 

PRETEST* 

1. Word Ident, 

PRELIM. TRAINING 

2. Decode - TTC-* 
, 3. Meaning - TTC * 

IMAGE TRAINiNG 
^. Letter Placement 
Errors 

5- Letter VeMf . Errors - " 
Absent 

Letter Verif, Errors - 
Present ^ 

7. Letter Unsora'mbl. 

POSTTESTS 

8. Spell 1- Words ^ . 

9. Spell - -Letters ^ 

10. Spfjll - Difficult Let*^ 

11. Pron. - Accuracy^ 

12. Pron. Latency'* 

13. Definitions. 

arrc = , trials to criterion 

Letter unscraraiaing measure was tbe number correct after children were allowed 
unaorambllngs which^ did not look- right , to them. 
<5Plve-day delay spelling test. ' 
^Word pronunciations measured on screen 
• £ < .05 ^ " 
■ •» £ < .01 . 



1 


2 


3 ' 




5 


6 


_.7l^»» 

-.52»» 

7 


.66»« 




\ 
1 


\ 

/ 


1 


f 

-.60»» . 


M* 


.39* 










.76»». 


' .75»» 


,()^*• , 








.53»» 
-.71»» 


-.71»» 


.56»» 
-.71»« 


2.82»» 


-.53»» 


.6o»» 
.69»» 
.6l»» 
.65«»» 
-".75»» 
.-29 » 


-.6H»» 

-.60»» 
.55»» 

-.18 n.s. 


-.38»« 

-.38»» 
-.50»» 

.35* 
-.27* 


-.63*« 
-.55»» 
-.58»» 
-.25 n.s. 
^ .30 n.s. 
-.'I0» 


-.70»» 
-.75»» . 
-.72»» 

.3*^ n.s. 
-.30 n.s. 


-.69»» 

-.58»» 
-,55» 

.^48 n.'s. 
-.37 n.s. 



.69** 

.8l»» 

.83»» 
- .63»» 
-.29 n.s. 

.18 n.s. 
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TABLE 5-6 (oont J 
Int^.rcorrela.tlons Among Selected Megaures 



PRETEST 

1. Word Ident. 

PRELIM TRAINING 

2. Decode TTC 

3^ Meaning - TTC . " 

i^kGE TRAINING ■ ' 

4. Letter Placement 
Errors ' . ' » 

5. Letter Verlf. Errors - 
Absent 

-6. Letter Verlf. Errors - 
^ Present b ^ 

7. Letter Unscramb} - ^ 

POSTTESTS, 

8. Spell - Words <^ 

9. Spell - Letters c 

10. *^ Spell - Diff^.cult Letc 
11'. Pron. - Accuracy^ 

12. Pron. Latency^ 

13. Definitions 



8 



.88»» 

'.93»» 
.i48l»» 



.90»» 



,11 n.s. .02 n.3. 



10 



.Ml» 
-.48»» 

.08 n.s, 



11 



-.142» 
.25 n.s. 



12 



-.•29 n.s^ 



No. of 

Subjects 

5'« 



5M 



27 

27 

27 
2.7 



5U 

314- 

31 
54 



«TTC r trials to criterion. ^ - 

I^LettefP unaorambling measure wa^ the number 'correct after. child<>en were allowed io modify 

unsorawb lings which. did not look right to them. 

<^Flve-day delay spellihg test.' • ; ' 

'^Word pronunciations raeasyred on screen " 

• £ < .05 , ' . , • 

f*.&^»Ol • ' - ■ ■ /, . 



paths, one from print to sound, anO^^^r from print to meaning, Inay be 
established when sabjeots learn to ;rea(^^ words (Baron, 1977) • Their 
Interdependence Is very likely at tri butable * to the need for a pronun- 
ciation toald learners In d 1 scrlmlnatlng among the orthographic 
•stimuli sufficiently so that the appropriate meaning can be attached 
to ea^^ch' (Samueli, 197C>)* Because these were pseudowords, however, 
processes r^^lected h^re may differ from those Involved in learning ' 
real, words whose pronunciations ariC already familiar. 



Congelations among perfomiances on the four image training t^sks 
were quite. high, rgmglog from .53 to .^2, £ < .01. This indicates a 
common underlying base, presumably th^^Mj-esertce of .spellings in 
memory; Performances on these tralninCTPndicators were most highly 
correlated with spelling posttest performan ces^ the values t^angir\g 
from to *83 £ < .01* Correlations Were somewhat lower between 
image training measures and posttest word pronunciation aCauracy 
scores, the values ranging from j25 ( not slgnl^cant) t6 -63, £ < 
• 01. However, Image tralfiing correlations were low^t artd In most 
cases ^not significantly different from zero for posttest yord pronun- 
ciation latencies (l.e^, r ranging^from .29 to .48, £ > .05) and word 
definitions (l,*e., r ranging from( .18, n.s., to .40, £ < .05). » 
Consistent with traiirfng effects described above, thesd results 
indicate that factors important for image trainTng performances were' 
those importjint for spelling* and for pronouncing the words accur- 
ately. However, they bore little relationship to. subjects* speed in 
pronouncihg words and likewise to sut^Jects' acquisition of word 
meanings.. 

Some, other interesting relationships were apparent among the 
correlations* In the linage training task involving letter verifica- 
tion, subjects had to reject letter3 plausibly pronounced but not 
present in spellings, and they hejd to accept letters present in 
spellings. Performance on the former task was very highly correlated 
with an important Indicator of reading ability, printed word knowl*^ 
edge, more so "than the other-measure. Whe<^eas the absent letter 
measure was cprrtslated .74 with word identification pretest scores, '(£ 
< .01), the present letter measure was correlated only .43^ £ < .05. 
This difference was statistically significant, t(24) = 2.49, £ < .01*, 
according to Hotellin^'s test (Walker and Lev, 1953). ' The plausible 
letter rejection measure was also highly correlated with both of the 
trials to ci^lterlon measures (decoding and meaning) obtained during 
preliminary word learning^ significantly m6re so than the letter 
present measure, t^(24) r'2.05 arv! 1.85, £ < .05. These findings 
suggest that the ability to reject phonetically plausible but 
incorrect letters may be particulary Important Indicator of the 
ability to learn and retain printed words in -memory. If Indeed 
ortj^ographlo Images of words ^e stored and are clearer among-better 
readers, and ^If In a letter verification taak when visual Infortnatlbn 
about letters is missing^ readers Judge on the basis of s sound, then 
phorietioally plausible. letters would be expected to deceive* these 
readers. In contrast, since many present letters do have correlates 
in sound, this measure should be less sensl-tlv^ since readers lacking 
orthographic images could still succeed on the sounded letters. 
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There was one ott>er- Image training task whloh also yielded 
particularly high oorr^jlatlona with Ipre- and poattest meaaurejj^' 
ability to unacramble the letters to produce correct spelTlnas of the 
worda. ThJa too may b'e a particularly sensitive ihnJcx of orthographic 
word^ memory. " , ✓ v 

The fact that correlations between preliminary training, image 
training, and poattegt measures wer« Strong degpite the uae^of error 
cftrrectlon, feedback, rehearsal of Incorrect responses, and mastery 
learning suggests that individual differences among subjects in -their 
wotxl learning skills are very powerful and that Instructional proce- 
dures,- at least of the sort ^used here, are not influential enought to 
overcome theses differences. . " - 

) Analysis of correlations among the posttest measures revealed a 
pattern consistent wi1;.h expectations. Spelling and word pronunciation 
tiJipasures w^re significantly correlated with each other but not with 
the.semantlc word definl tl on measure. " Noteworthy is the pattern of 
-correlations between word p'%nunciation accuracy and spelling scores. 
The .corrj?lation between prontRiolatlon accuracy -and total letters 
recalled is significantly htlgher, r = .64, than the correlations 
between pronunciation accuracy and~'correct word spellings, r = .18, £ 
< .025, or difficult letters -f-ecallecl, r = .'U, ^< .01. This Is 
consistent with the hypothestfe that only partial letter information is 
central in decoding words accurately. Most important are- those 
letters^ which clearly map the sounds in the words. 

.DISCUSSION 



Findings offered Support for some but not all hypotheses derived' 
from word identity amalgamation theory. As expected, subjects 
receiving Image trailing were bett^er at producing correct spellings * 
than control/ sub Je^td. Differences were apparent regardless of the 
measure of spelling production qsed. Effects of training were 
particularly striking of> subjects' memory for word, length, with 
^.-values exceeding £ < .0005 on the one-day posttest; and £ < .005 on 
th« five-day test. This suggests" that letter memory (image) training 
made subjects keenly aware of how many letters had to be in(5luded in 
the words. This is perhaps surprising given the fact that part of the 
training given to control subjects in the letter placement task 
required them to count letters' in order to locate t^eir positions in 
words. This would lead one to expect diminished rather than 
exaggerated differences on memory for length; 

In contrast to mArked differences in spelling p/'oduotion ability, 
the groups did not differ significantly in being able bo distinguish 
oor;reot froip incorrect spellings although the difference was In the 
expected direction. The failure -to rfetect a difference on the 
ri^oognition test may have occurred because thie distractor spellings 
were not auffipiently attractltre. However, if this were a poorly 
designed test, one yould not expect scores to correlate as highly as 
they did with spelling produ<?tton scores (r = .66, £ < .01). This 
suggests that the absence of a difference In word recognition between 
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r groups may be real. Asauroing that a apelllng recognition test 
reflects subjects* "passive** knowledge of how words should look 
whereas a spelling produoJtlon task , requires active reconstruction of 
letters, It may be that the two groups were quite slmilai^ in the 
former respect. Certainly the control group spent plenty of time 
looking at the words and locating letters. This experience may have 
been sufficient to establish fairly accurate passive knowledge of word 
forms In memory. 

Based orf amalgamation theory, it was expected that Image and 
control groups might differ In their accuracy and speed at pronouncing 
>he pseudowords as a consequence pf the fact that letter memory 
subjects had acquired more compTlete^ knowledge of the orthographic 
forms of the words. In a previous study, Frith (1978) ^und that good 
spellers were somewhat faster at pronouncing-, famlllaiy words than 
(inexpectedlii-^oor spellers. Also, Rayner and Posnansky (19^8) found 
that pictures were named faster with completely accurate spellings 
printed on the pictures than with ' graphically similar misspellings. 
One reason for the advantage in j/roccsslng might be that the presence 
of more the letters either ifrmemory or in print facilitates 
retrieval qT the >ford and Its pronunciation. However, present # 



similarly. One reason- might be that word dedoding performances were 
close to maximum, precluding the detection of differences. This 
appeared to be the case with the accuracy measurfTs where scores were 
close to penfect. However, examination of latencies, which mighty be 
expected to leave more room for variation,'' failed to reflect expected 
differences. In fact, the opposite pattern between .means was apparent 
although the difference favoring the control group was not signlfl- 
canfe'* Thus, It Is not true that words whose orthographic* forms ^e 
stored more ooopletely in lexical memory are thereby pronounced more 
accurately and raipldly^ Apparently paVtlal knowledge of letter^ is 
sufficient to support maximum performance.* This should oomp as no 
surprise given several fact/i about printed words, namely, that letter 
sequences are highly constrained by orthographic conventions treating 
much redundancy among the letters, only a portion^of the permissible 
letter sequences symbolize words familiar In speech^ and onl^ a^ 
portion of these have been seen ,an<J* learned by children. Since the 
set of possible word responses for familiar letter sequences is so 
constrained, it becomes clear how word recognition can be OQinpletely 
successful When only some of the letter details are store In memory. 

As evident' above, present findings failed to yield a uniform 
picture of printed word learning* Although the linage training 
procedure sharpened subjects • knowledge of orthograpio details more 
than the letter Identirioation procedure, 'the benefits of training 
were! not apparent in any vord .processing task except spelling pro- 
duotron. This raises uncertainty about what the effects of ^9ge 
training really were and whether th4s procedures actually contributed > 
to the deVtfto))ineint of orthographic ljnege9« Experifflental subjects were 
required to imagine and consult Images vOf printed Words. No Ohil^i 
complained about not being able' to dfo' this, and thejr all appeared to 
be working with images in their heads (I.e., rolling their eyes upward 
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or closing their eyes). But were orthographic Imagfe actually being 
altered and improved by their activities? And were. fpoattest perforro-^ 
ance3 actually mediated by imagea preauniflbly constructed during 
training? Since only spelling production was boosted by image 
training, it may be that letter memor lz:atlon rather than image 
construction was the critical activity responsible for success, \ 
Perhaps orthographic images are formed and Itgproved nbt by actively' • 
imagining letters but rather by looking at words and recognizing how'' 
at least some of the letters \3yTOb0lize sounds in ti^he pronunciations* 
Perhaps readers acquired orthographic Images as well as they could by 
learning .to pronounce the worda during preliminary training and so 
there was little room left to be ir^proved by Image training- 
One aim of amalgamation theory is to specify the natune of bhe 
^ information about printed words retained in memory. Comparison of the 
recall accuracies of subjects on the various measures of printed word 
knowledge revealed some interesting dlt'ferences suggesting character- 
istics of this stored information. Subjects were much more accurate 
in recalling letters in words (i/e., means of 891 correct for Image 
subjects, 835^ for controls) than they were at producing entirely 
accurate spellings (l-e., t\7% for imagers, 31^^ for controls). 
SpeJLling recognition succes^ was also much hlgjher (Ue*^, BM^t; 77^)* 
Difficult letters were not as well remembered (i.e., 6211; ^9%). These 
results show that subjects have substantial knowledge about ortho- 
graphic details, particularly letters with clear correlates In sound, 
everj though they may not be able to produce perfect spellings very 
weir* Assuming that ' the inf<^nnation used In these tasks comes 
pnimarily from orthographic Itqages, these data suggest that images 
have substantial letter detail but may still lack the precision, 
clarity or whatever to support perfect production of word spellings, 
particularly when the spellings are not straightforward mappings of 
soun^* Additional orthographic information, ^yerhaps stored In a 
different form (i.e*, footnotes about oorreot letters or motor writing 
programs) may be needed to insure complete accuracy in spelling 
words. The fact that despite extensive practice on. spellings, 
subjects in the present study did not learh very many completely 
suggests that it may be quite difficult for learnprs tb engage in 
effective m^^raory yiotics to- preserve all the details in memory* 

It is Interesting to note. that letter knowledge was found to be 
more important for reading words than perfect spelling knowledge In 
the present studjr. This wais suggested by the significantly higher 
correlation between letter recall and pronunciation accuracy (r*/s \6H) 
than between Wor<J spelling and pronunciation acouraoy (r a •'♦ST* This 
is consistent with 'the conclusion reached above thfit paj^tial knowledge 
of spellings la more critical than complete knowledge for reading 
words sudcessfn^y^ 

The critical difference In training procedures thought to accJount^ 
for the superior performance of image-trained subjects on the spelling 
production posttests was the activation, of memory processes. Whereas 
experimental subjects were required to consult orthographic Images of 
words stored in their heads to perform in the training tasks, control 
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aub^oct^ aluray3 had the print^pd fo^ma of the worda ,ln full view to 
'oonault' In answering questions • However, therd was one other 
procedural difference besides dependence upon tnemary whioh 
distinguished the groups. Experimental subjects received additional 
questions about letter-sound relations of 29 more- 

dlffloult'-to-sr^memb^r letters in the letter placement training task. 
The purpose was to facilitate 'the amalgamatl6n process by helping them 
recognize how these letters fit into the sound structure of the 
words. Since control subjects did not receive any parallel training, 
it remains unclear whether the letter memory component or this 
component or both were responsible for image-trained subjects' 
superior knowledge of spellings. Since bottf*component3 are considered 
important in stoMng orthographic information in memory, the extent to 
which each oontributes should be assessed- 

•I 

The value of letter memory practice for learning spellings 
appeared to be recognized by some of the better readers in the cpntrol 
group. These subjects tried to get ^he experimenter to take away the 
printed words and allow them to answer without looking at the cards. 
Trying to^'remember, they aaaetvted, would^b^i "moT^ fun.** Given these 
conments, one ml gfit^ worry that the absence of !.rainlng differences on 
some measures resulted because control subjects us^d their memories to 
rehearse letters despite instructions. ' However, If t^his were true, 
interactions tftetween •if'ead^p ability and tralnijng effects would have 
been evident, and this did jnot happen- 
*> . * * ' ^ 

Present findings carry Impli editions^ regardltig the question ^ how 
instructi^ in spelling should be strucflured to be most effective^ 
Two components are suggested as important by present findings: letter, 
memory rehearsal and feedback, plus learning how^letters fit into the 
sound structure qf words It is interesting to note* that these 
procedures are rtot prominent in spelling texts. According to an 
analysis of the- performaVicea required in 7 commonly' uaed commercial 
elementary spelling programs (Cronn^ll arid Humes, 1979), .< 

"The practice provided by spelling;^ books most commonljipr 
involves writing the words that are printed on the page. Some- 
times the spelling task explicitly directs students to copy 
words. More often, thd task entails choosing a listed word 
and writing It—another kisd of copying task* Although some 
tasks CQuld be completed without looking at the words printed ^ 
on th^ page^ st^iraents may* not do this* Instead, some students 
probably completeXall^bf their spelling practice by merely 
copying words*" \ ' 

Assuming that copy practice is equivalent to what control subjects did 
In the present study , findings 9how that this is less effective than 
alternative procedures for reweraberlng spellings- 

Irj addition to examining Image training effects on printed word 
learning/ another purpose of the present study was to assess the' 
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Importance of Individual differences. It is Interesting tO note that 
whereas training oonditlon did not produce the expected ♦relationship 
between spelling and reading words, this relationship was clearly 
apparent In the correlations between spelling perfonnances (wordg and 
letters correct) and word decoding accuracy and speed measures 
between .^6 and .6^, £ < \01; see Table 5--6), In other words, 

, subjects who differed in orthographic knowledge of words because of 
differences in their learning experiences with the words did not as 
^consequenpe difCer , in . their accuracy or speed in reading the words. 
'In contrast, subjects who differed in orthographic knowledge of the 
words because of individual differences brought to the task did differ 
In their ability to read the worde. This suggests that positive • 
correlations observed between spelling and reading words are not 
caused; so much by differences in how the words are learned but is 

^ rather accounted for by individual differences in underlying factors 
such as knowledge or skill development Or learning strategies* It may 
be that subjects who have better knowlegt> of orthography as a system 
mapping speech will learn spellings better and will be faster. and more 
accurate at^ pronouncing words than subjects with poorer skills, and 
this |idvantage may exist alm93t regardless of what method is used to 
learrt the word^' or how extensively the words are practiced. This 
phenooenpn was apparent in a study by Hogaboam ajnd Perfettl * (1978) who 
taught pseudowords to good and poor readers and found that even with 
extensive practice, the difference in word decodin*? speed favoring Wie 
better readers still remained. In this case, practice pronouncing the 
words did not Qompensate for underlying decoding skills differenti- 
ating the groups. In the present study differences between good and 
poor readers w§re evident on almpst every measure. (See Tables 5-2^ 
5-3> and 5-51^) This was despite the fact that subjects had been taken 
to criterion in pronouncing ^ind defining words andr had received 
extensive practice wi^h word spellings. These reslilts all pdint to 
the conclusion that individual differences in reading/spelling skills 
ar<» more powerful than^the speolfio nature of \the learjiing experiences- 
In accounting for differences in reading- and spelling performances. , 

What strategy, skill, or processing difference might be* the 
cr.itioal ones distinguishing good and poor readers? Fesutts o,f the 
present study in agreement with Hogaboam an(jl Perfetti (1978) point to 
(Jecodihg skills a^s mo^^e central th^ semantic skills. As evident at 
the bottdta of Table 5*5 * the gap in iJerformance between high an^l low 
ability readers was greater ir\ the numb(jr of trials needed to learn 
the pronunciations of ^printed words than ^n the nqraber ^needed to learn 
wordNjeanlngs during the vprelirainary training phase. On the post- 
tests, high and low ability readers differed substantially in their 
mevory for letters in words but only mlnljnally in memory for 
meanings. This ^suggests that capabilities involving letter-sound 
relatlops and letter memory separate, the tyo groups. . v 

' One capability regarded as an important part .of decoding skills 
involves the ability to AnfiXyze words int!o phonemic segments so that 2 
let^ters can processed as symbols for these IJounds (Liherman and 
Shakwiler^ 1977; Oleitraan and Rozin, 1973). Although this may be 
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important among ohlldren Juot learning t6 read, one finding In the 
present study raised ^the possibility that more experienced poorer 
readers Ci*e-, second graders, with two years of reading ejcperler^ce) 
may not be all that insensitive to sound segments in words- This was 
suggested by their performance patterns In the letter verlfloatlon 
training task- In Judging whether letters were present or absent in 
words, poorer readers were particularly susceptible to phonetiQally 
plausible but Incorrect letters. (See Table 5-^5-) In order to fall 
for these letters, subjects had to be aware that there was a' sound 
segment in the word corresponding to these letters- ft may b^ that 
poorer readers are not insensl ti ve to sounds in words but rather they 
are less able to incorporate this information into the processing 
required to store and retain printed words in memory. Additional 
research is needed to clarify more precisely how.'this processing word^ 
and which aspects of poor readers* decoding-mempry skills are v 
deficient. 

Present findings are consonant with our other studies polntln|; to 
th^ importance of a multi-faceted i/lew of printed word learning and 
Indicating that some identities of words are more interdependent in 
their development than others. Results exposed one difference in the 
course of learning the semantic and phonological identitieayof th^ 
unfamiliar printed pseudowords. Performance on the revieS:^rlals 
following criterion learning of meanings and pronunciations revealed 
that pronunciations were better remembered than meanings. This was 
true even among poorer r^faders who required more trials to reach 
criterion i^ith pronunpiatiqnp than meanings and who as a result 
completed trials beyond criterion with meaftlngs* Despite this 
overlearning, the meanings were^ not remembered as weli. Very lHj^ely, 
this Is bociuse the attachment of pronunciations to spellings entails 
amalgamating acoustic or artioulat6ry Elements of the motor program to 
letters symtjolizing the^e elements whereas the attachment of meanings 
to print is arbitrary- ' 

* * 
Analysis of the intercorrelations among measures revealed that 
spelling and word pr?>nunolrftion accuracy measures were strongly 
related, suggesting ^^nterdependenxje in their developrtent and 
execution. These measures were moderately correlated with the measure 
of word meaning acquisition but only weakly correlajted with ppsttest 
BieaAures of word meaning. ODe interpretation foe this finding is that 
learning the meanings and pronunolrftlons pf printed woMs la an 
interdependent process during the acquisitipn phasi» but dependence 
deqllnea once these Identltled haVe beeen eatikbllshed In memory • - In 
other .words/ In orjer to establish meanings for printed words. In 
memory,, it is necessary that pronunciations and spellings alsQ be 
learned^ Howf>ver> once learning is complete, semantic r'eoognitlon 
operates^n(Jej)endently of the others. This suggest that although 
ttatur« r^e^d^ra may be able to bypass sound and go directly from print 
to meaning In reoognlilng f ami Xi an words, they were quite dependent 
upon\8ound In acquiring thie 9klll when the words were unfamiliar. 
The possibility of a shift in this respect constitutes A case where 
mature word processing abilities do not reflect their acquisition 
histories* accurately. * . 



Present findings disclosed some important methodological consider- 
ations in the assessment of reaction t^mes to printed words. It was 
apparent that subjects who f^fqrmed the spelling production posttest 
before the word Tdentifi cation test were able to r^ad the words faster 
and more accurately then subjects who completed the word reading task , 
before any other posttests. This reveals that having another task 
served to prime subjects for. the words and hence to reduce their 
dependence upon printed forms in order to pronounce words. This 
priming phenomenon accompanied by a lack of attention to letters was 
obvious in the oral spelling task which came third in thh sequence of 
posttests. Many subjects were able to identify words successfully 
after hearing only one or two letters. Previous studies have 
indicated that priming effects for printed words may last up to 48 
hours (Scarborough, Cortese,- and Scarborough, 1977). In the design c^f 
studies such as the present one., this priming phenomenon Is a problem 
since it series to reduce the sensitivity of word decoding measures to 
training effects. For sensitivity to be maximal, the word reading 
task should be given before the subjecta are reminded of the words by 
any other task. Also, posttesting should probably be delayed* for 
several days following word training. Furthermore, it may be 
important to teach a sufficient number of words in drden, to make 
printed word processing approximate responses to an open rather than a 
clo3*ed seV of stimuli* ^ 

• One other procedural variation was found to make a difference in 
the assessment of word reading latencies. Two types of reaction tlm^ 
measures were employed: the times to read a list of the words 
measured with a stopwatch; and times to read individual words measured 
with a vol^e-activated relay attached to a^timer*. Differences as a 
function or^reader ability pr^oved significant on the latter but not 
the former measure where the variance among subjects was sizeable. 
(See Table 5-3). This 'shows that the difference in sensitivity 
between these two. measures can mean the difference^ between success and 
failure in" experlmertts like the present one. 



Chapter 6: Effectg of Image Training on Printed 
Word Learning In Beginning Readers 



A aeoond otudy was conducted to determine whether explicit 
training in the formation of complete orthograpio images would 
. enable beginning readers to identify the words more accurately and 
rapidly as well as to produce more complete, spellings. This study 
differed from the one reported in Chapter' 5 in that first rather 
than second graders were tested, thft words were real rather than 
made up, and each subject served as his pwn control in the 
comparison of word learning methods. Also, procedures used to 
facilitate Imag^ formation as well as to posttest subjects differed 
in .several respeqts. 

In previous studies, it has been found that good readers have 
better word recognition alcl Us than poor readers (Perfettl and 
Hogaboam, 1975 )• Also, good spellers appear to be faster at 
recognizing words in isolation than unexpectedly poor spellers 
(i#6., subjects who can read adequ^itely byt are poor spellers) 

/ (Frith, 1978 )• One reason why these differences might exist is that 
good readers/spellers have more complete knowledge of letter details 
for words than poor readers/spellers. According to Efhr* (in 
pres3-a)> possession of more complete orthographic images in memory 
should facilitate the process of matching external . print toihternal 
Images, and this should enhance' the process of recogni^ijig and 
pronouncing words • Evidence from the above studies, however, falls 
short of confirming this hypothesis* Differences In word progressing 

^ were^ observed^^belween high and low ability subjects, and it is hot 
clear yhether these differences arose from specific word knowledge 
or from other characteristics distinguishing the two groups. 
T^esults of the study reported in Chapter 5 provide evidence that 
superior knowledge ,of iJtord spellings does not result in more slciUed 
word^eading^ The purpose of the present study was to test this 
hypotf^esis in a slightly different ^y. 

/- . . 

^ experimental dei^ign entailed teaching two seta of unfamiliar 
real words to the aame beginning readers in two contrasting ways, 

, The set of words in the experimental condition was practiced 
aocording to procedures thought likely to enhance the establishment 
of orthofjraphic images in memory • Children learned to pronounce the 
printed words, then they learned how the letter*s symbolized separate 
sound segmentaUn the pronunciations, then they practiced imagining 
the words and Identifying component letters in their ipagea. The 
aet of words In the control condition wajft simply read iseveral 
tlnesv Poattesta were given 5 to 7 days later to measure effe9t5 of 
word training on subjects* speed and accuracy at decoding the vords 
and their knowledge of word spellings* Thia delay was thought 
adequate to^tap subjects^ long-^tern storage of the words in lexical 
memory* 
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^ Methods 

Subjects 

Two samples of children wer^ selected for training, one from 
first grade classes tested in the spring (N - 15), one from a 
parochial school and a day-care center tested in the summer (N :r 
lli^* The latter gr6up included three post-klnH*ergarten subjects who 
had begun learning, to read. There were 17 females and 9 males, mean 
age 84.3 months. 

Materials and Procedures 

The exp^imenter worked individually with children t)n from 5 to 
13 occasions (ipedl^an » 7). During the first session,, several 
pre were administered* Word training required from. 3 to 11 

sessions. " The time was allocated as follows: one or a portion of 
one session for preliminary word reading, 2 to 10 sessions for Image 
training, only 5-10 minutes 'for control training, and one or a 
portion of one session for reviewing the words at the end of 
training. Posttests were administered during the final ofte or two ^ 
sessions whijch were conducted 5-7 days £\f ter the final training 
session (except in 3 oases where posttests were given 3, 13, or 14' 
days after training due to sickness or vacations )• . r 

Pretests 

Several pretests were given to assess subjects' at)lllty to read 
target words anW various aspects of* their reading skills. The tests 
were given In the following order* 

Printed Word Identification * Children were shown and asked to 
read ll*! words which ^Included 71 ta^en from their classroom texts, 
l6 target words serving aa candidates for training, and 27 words 
conmoniy learned during be^nnlng reading. Each word was printed on 
a small card. Children were told to guess or skip any unknown words 

Writing Letters . The experimenter named 14 letters (5 vowels, 9 
consonants) and had children write each In lower case form. 

Pecodlng CVCs . Ten consonant^vowel-oonsonant (CVC) units were 
printed, beneath anlidal pictures on cards (I.e. , baf, Jlk, fop, dev, 
lum). There wer^ two CVCs test^lng each short vowel sound. Children 
attempted to read each m^de-up animal name. If unsuccessful, they 
identified the sound symbolized by each letter and then attempted to 
blend the sounds to pronounce the name« No corrective feedback waa 
prpvldedt 

W—lng Letters * Children aaw and named 25 lower-case letters 
(ijll but L) printed In five rows of 5 letters each. Th^y were told 
to go as rapidly as possible without making errors and to skip any 
unkni>wn letters. Latencies ^were timed with a stopwatch. 



^Spelling-Aided Sound Learning . This task developed by Ehrl and 
Hlloe (1979) was included in order to kgseaa children's abij^ity t6 
use letters to store sounds in memory. Subjects wore given a 
maximum of? trials to learn four CVC nonsense soundsQ^n a paired 
associate task. The sounds were: hes, fug, kiv, pab. The stimulus 
prompts were the initial letters of ea oh unit. The anticipation 
method was used* On the first trial and after each recall attempt, 
children were shown 9 spelling of the unit. Of interest was' whether 
the spellings would sferye as a mnemonic enable children to learn 
the sounds. Children were told to pay attention to the letters 
because they would help them remember the sounds* 

Word Training ' - 

A wlthln-subjeots^ design was used_ to compare the effects of two 
kinds of learning experiences on children's knowledge of printed 
words. In one condition, subjects practiced forming and consulting 
orthographic images of the words in memory. In the 6ther cpndltion, 
they simply practiced reading the words. 

• 

Words thought to be unfamiliar to first graders Were paired 
according to letter length and comparable letter-sound complexity, 
' The^ pairs were: cube - gold; obey - ^sy) silly - angry; iream - 
noi«*; spider - window; punish - filthy; trouble - thirsty; garbage 
^ whisper. Members of 6-letter pairs considered interchangeable , as 
were members of 7-letter pal^s* The words were printed on cards 
alone and with piottn^^a-jwhlch Illustrated the mes^nlng of each target 
word . f 

For each child, 6 pairs of words wer*e selected for training. 
Word members were assigned ,rando*ly to the Image and control 
conditions. The words selected were ones the child could not read 
readily on the word identiflcatin pretest. (There were 3 subjects 
each of whom could read one of the six training words on the 
pretest • In two cases , th^ word was Included In the control set, In 
one case In the image set.) 

• Training was divided into four sessions. First, subjects 
learned to read all the words. - Then they completed image training 
, with half of the words, and they practiced reading the Qther half. 
The order of completion of the two latter sessions was counters- 
balanced amon^ subjects. A review was conducted at the end of 
training. / ^ ^ 

Preliminary Word Reading Children saw and read all 12 words 
prlntctd beneath pictures* jThe experimenter corrected any errors or 
oalsslons. On the first t^lal, she explained how the picture 
lllu8trat€id th« wordVs aeanlng* The set of words was shuffled after 
each trial and re-rpresented juntil the child oould read each word 
quickly dp two oonsecutlvij trials. As soon as individual' words 
reached this criterion, they were dropped from the declc« Next, 
printed words without pictures were practiced with, the dropout 
procedure to the same criterion. This exercise was repeated once* 



At the end.'-wopda were divided Into the two seta to ,be taught 
separately, and subjects' aoouraoy and latency JLn readlng each set 
was measured. ^ " . * 

. . Control Word Traljilng . Children saw and read each of the 6 
words on cards 6 times. 

Image Training . There were four phases. First, chlldreh wer| 
taught to segment the Vords phonemlcaljy , This was In order to 
create sounds for the letters to symbolize; Then, they were shown 
how letters In the spelling corresponded to thdse sounds. Next, 
they practiced imagining the words' spellings'' and recognizing 
whether particular letters named by the experimenter were present or 
not. Finally, they practiced Imagining spej.llngft and naming the ^ 
letters themselves. Details of thesf phases are described below. 

1. Phonemic Segmentation 

The child waa ahovm how to break up words Into their oomjponent 
flqunds by watching and then Imitating the experimenter segment 
''bat*'* She said the wofd, then put down a colored square as ihe 
pronounced a sound for each phoneme* Work commenced with the target 
wordSi During trial 1, the experimenter pronounced each word, had 
children rf^peat It, then divide it Into segments* If unsuccessful, 
the experimenter demonstrated the correct response, and children 
imitated it* Practice continued to a criterion of two perfect 
segmentations or a 3-trlal maximum per word* Words .upon reaching 
criterion were dropped from subsequent trials. 

2. Lettei;^Sound Analysis 

Children were told that in this task they would see how to make 
sense of the spellings. The experimenter displayed each spelling ^ 
comprised of moveable letter squares propped up on a tray^ On the 
first ^rlals,. subjects read ^ach word. Then the experimenter moved 
one or two letters to the left on the trliy as she pronounced 
phoneaio pigments symbolized by the letters, one segment at a time. 
Then she repeated the word pronouncing it slowly and running her 
;^A^g«r beneath the letters as she passed over each sound* On the 
first trial, children imitated thiai, routine for each word^ On 
Trials 2 and 3f i)hildren performed these rountines from memory.. 
Errors i«re corrected , by reviewing phonemic segmentation with 
colored squares or by demonstrating and explaining the correct 
response 

Silent letters were^lustered with an appropriate adjacent ^^^^ 
letter as in ^dream** and '•trouble*' segmented as d/r/ea/m and 
t/r/Qu/b/le. 

3* Letter Reoognltibrf 

Children were told that in this taak they would see whether* the 
words had moved into their headsi. They were told to pretend that 



th«y were leaking «t the cards with the printed words and' to try to 
get a clQar picture of all the letters in their hieads.^ Each wprd 
was pronounced, children r^j)eate€! it and nanmd thi^first letter. 
Then the experimetiter identified in random Order all the other 
'lietters plus two non-occurrlng letters. For each children indicted 
whether they could see the letter in their image. After completing 
each word, they looked. at its printed fohm and- identified any errors 
they had made. For letters missed, the experimenter asked therft to 
find each in the word and to locat*-the sound it symbolized in the ^ 
pronunciation '(i.e., iT the child missed D in "spider, « he would say 
/d/ and "spid-" stopping when he came to the sound). Children then 
closed -t^heir eyes and practiced imagining th« word with all the^ 
let^ters again. . , 

Performance continued to a criterion of two perfect consecutive 
trials or a maximum of four ft-ials per word. Words reaching* 
criterion were dropped. 

1. Letter Production 

• • Children were t<^ld to Imagine each word and to name its 
lettiars. If unsuccessful, they looked at^ the word, located their 
errors, and aearclhed for relevant sounds symbolizing any letters 
omitted. Silent letters were taught a^ having no separate sound but 
rather Joining with other letters to' make particular sounds. 

For 10 of the subjects, this task was performed from 1 to. 3 
tiraea. For 16 of the subjects » training was ext^jndefi to a criterion 
of 2 perfect consecutive trials for all 6 words. Words reaching 
criterion were dropped. 

Review. A review of all 12 target words was given at the eqd of 
training. Children read each word and recalled its plotuce. Errors 
were corrected by the experlmf>pter and these worda. Here reviewed 
. until correct. 

I \ 

Post teat a 

Several poatteats were given to assess the' effects of wond 
training experlen6ea. Not all proved tb 'be. ytell designed or 
^ appropriate for first graders. BjBcauae two of the taaka were \ 
\2 tlae-eonauming to admlnlater, beoauae responsea of Intet^est appeared 
to be obaoured by Irrelevant i-aotora, and jbeoauae no differences 
between treatnent oondltlona were evident In performance, they were 
dropped after the firat round of aubjeota waa teated: a. cloze 
aentence reading taak, and a word aearoh taak. 



The following taaka were given to all aubjeota in the order 
Hated below. v * . , ' 

Meaory Dr unritord Readlni^ . Following' practice with 6 familiar 
worda, children. aaw and pronounced 32 worda preaented on « teemory, 
dru«. Worda we**e expoaed for 1 aeoond with 3 aeconda Intervening 
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before the fioxt word appeared. The list- included the 16* target 
worda plua 16 graphically aimilar .vfords. The l?>1;ter words all 
shared at least a first letter with one of the target wordf and some 
ahared mo^e, up to four letters. ''^ 

^ • . * tt- 

Llat Word Reading . Each -^et of 6 target words wa a listed twice, 
ohbe in .each of two oolumna In a folder. SubJeOtH read the two 
columns on eaoJti lldt 8« rapidly aaf possible without making 
mistakes. A different random o^dec of words wa^ "presented in each 
column. The order of presentation of the image and hcvntrol word 
sets was counterbalanced across subjects. Latencies were measured 
with a stopwatch for the first column and for both oolumna combined* 

Wor:d Spelling , Children were told to imagine ^aoh word and td 
record its letters on paper. If they thought the word. did not look 
right, they were asked to write it again. Words from bot^ training 
conditions were presented in mixed up order. ' 

Results and Dis cussion 

In order to compare effects of the 'two types of word learning 
experiendes, matched-pair Jt- tests were conducted on posttest *, 
scores. Results are presented in Table 6-1. Image training had the 

L._'i^« ■ 

Insert Table 6-1 about here^ 



effect of boosting subjects' knowledge of orthographic details over 
that acquired by simply pronouncing the words repeatedly < However, 
superior knowledge of spellings did not enhance subjects' accuracy 
or speed in prondun<Hng the words. These results reveal that 
explicit training in the formation and use of orthographic images in 
memory can linprbve beginning readers' ability to spell words but* not 
their ability to (Jecode words. Apparently partial knowledge of 
orthographic forms is sufficient to support maximum performance in 
the latter case. These conclusions are identical to those reached 
in the^udy reported In Chapter 5. 

^'Because-. 16 of the 26 subjects were taken , to criterion In the 
Letter Production training task while thf others were .^iven or^ 1 
-to 3 trlalf, It was expep^d that the postteat performances oftHe 
fona^r aubjeota might b4 auperior, ,One difficulty arose making 
statistical oompariaona more difficult. Inapeotion of pretest me^ns 
and standard deviations of the two groups on the word identification 
measure ravealod that the. criterion-trained subjects InoludedT soine , 
of th<s less advanced readers and their scores wer« much more 
vairlable than scores of tho iton^orlterlon subjisots. Nevertheless > 
posttest neans revealed the expected pattern. The relevant values 
are displayed in Table 6-2. Inspection of scores disolosed 
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< , Table 6^1 '-^ . 

•Mean Performano<} on the P(i3tteata M a Function of 
■ Word Training Experiences" {N x ^6 ) 



Po^tteat, . 

^ ■ 

Word Read. Accuracy 
Memory Drum 
List 

Word Read. Latency 
List (6 words) 
LI at (12 words) 

Spelling 

. Words perfect 
' Letters recalled 



' Training 
Image' Control 



3.58 
10.88 



9.22 
20.22 



2.61 
30!00' 



3.58 
11 . 27 



, 8.^1 
17.13 



0.85 
211.88 



t-stat. 



0 ^n.s, 
i;39 n..s. 



,79 n.a/ 
1,, 36 n . 3 . 



< ; 6.22 
5.^ 



' Max. 

'Score 



(6) 
(12) 



(sec) 
(^ec) 



(6) 
(33.8) 



1.50 
1.37 



3.38 

7.20 



1,31 
3.98 



X. 
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Comparison of Poatteiit Per^rormancefl of Subjects 



Taken V3, 


Not Taken 


to Criterion In Letter 


- 


Production Training 


• 




A ■ 


\ 


Means 






PfiETEST 




Criterion 


Not 


Stand 


Score 


\N=:1d; 


(N=10) 


Crlt. 


Word Identlf . 

* 


(119 


58. ai 


CO II /\ 


20. Id 


POSTTEST . 




* 






Read '•Image" ^^ord3 


1 








Accuracy (M^D* ) 


(6) 


3.69 


■ 3-^0 


1.66 


Accuracy (List) 


(6) 


J|.31 


5.80 


1.71 


Latency (List) 


(aeo. ) 


9.95 


8.06 


14.81 


Spelling ••Image*' Word? 










^ Worda Correct ( 


(6) 


3.13 ' 


1.80 


1.36 


Letters Correct 


(33-36) 


31.13 


28.20 


2.49 


•Spelling Control Worda 










Worda Correct 


(•6) 


0.9'4 


Q.70 


1.2*1 


Letters Correct 


(33-36) 




25.50 , 


6.16 



\ 



f 



Y 
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dlffer«no«3 favoring the criterion sub Jfecfea only in apelllhg the 
ImAge worda, not i*n opelling control worda or in reading the word 
aetSt T-te3t3 oonfinned that criterion eubjecta produced mot 
accurate 3pelHng3 of image- trained words than non-orlterion 
eubjecta: for words correct, t(2^) ^ £ < •025; for letters 

correct, t(2^) 3 2-91, £ < •01. These findings fit with those above 
in suggesting that image training contributes primarily by boosting 
memory, for word spellings. Furthermore, they Indicate that mu^of 
th^e gain in spelling Icnowledge resulted from the training task In 
which practice to criterion was given in Imagining words artd 
identifying the letters In their spellings. 

Pearson product-moment correlation dbefflcients were calqulated 
to examine the strength of relationships aiife>n^ the various pretests, 
training tasks, and posttests. Measures displaying variability and 
typifying perfo^Tnance In each ^ask were selected; (1) CVCs decoded 
correctly; (2) speed in naming alphabet letters; (3) CVC sounds* 
recalled correctly on Trial ^ of the sound learnlng^task; (^) 
printed words read correctly; (5) target/ words read accurately 
following^ preliminary word traihingr'-^ift/ speed in reading target - 
words following preliminary training; u) image words segmented into 
phonemes onoe correctly during Image . training; (8V Ipjage words in 
J»hich letter-sound relations were identified correctly on Trial 3;, 

(9) Image words in which betters were rec6gnlzed cort^cctly twi^e; 

(10) image words in which letters were produced corredtly on Trial * 
1; (11) target words read correctly on memory drum; (12) target 
words read accurately on list; (13) speed in reading target words on 
ll>st; (IM) target words correctly spelled; (I5) number of letters 
correctly recalled in target word spellings* Correlations are 
reported in Table 6-3. Since subjects differed in the amount of 
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Image word training received, scores of only those given criterion 
training were used to calculatif correlations involving posttest^ 
scores (Variables 11-15) ♦ Correlations between the .image training 
measures (Variables 7-10) and po^test measures (Variables 11-15) 
were calculated only on performances involving image- trained words. 

* 

Of particular interest wer^ the correlations ^involving the sound 
If^rning pretest measure which. Ehr J. and Wilce (1979) interpret as an 
indicator bt subjects* ability to store letters iji memory as symbols 
for sounds and }#hich they Propose as a central "factor* uhdaiMylhg 
printed word leami fig skllxv The word traJtn:^ng provided In this 
study Involved teaching children to form and store ipages of printed 
words in memory and so it wais expected that aoundv learning* scores 
<^uld felleot subjects^ success in engaglhg Xn t^hese'ioagei-acqulring 
aotl Titles/ As evident In Table^3» sound learning scores were ' 
slgnlfioantiy correlated with 3 of the 1 Images tralnijng activities « 
These results suggest that phonemic segmentation, letter-sound 
anf^l^sis and recognition of letters in imagined ^spellings are 



Table 6-3 

Correlations Between Pretest, Training, and Poatteat Meaaurea 



cvc 


LET 


S.L. 


w.r. 


WRA 




P.S. 


. LSA 


LR 


1 


2 


3 


> 


• 5 


6 


7 


8 




-.26 


•r 






/ 


- 










-.3*l* 




















.*ll'»* 














ll o • 


li cr MM 


V-21 














-in 




- 


-.39" 


lit: • 


















■ J 








.68»» 


-.52«t 


^1|2» 


.56»» 


.62»» 


-.25 






ft* 


.53»» 


-.50»» 


.38« , 


.^3» 


.50»» 


-.26 


.68»» 






.32 




.i|0» 


.70»» 


.*I2*- 


-.32 




.26 




.22 


-.30 ' 


.0^ 


.i*9»» 

<* 


.l|8»* 




.28 


.21 


.71»» 


-.03 


-.39 


.09 


.39 


.17 


.08 


.01 


.10 % 


.m 


.50» 


^».-.38 


.3^ 


.60»» 


.39 


-.29 


.HI 


.33 ^ 


.38 


-.13 


.08 


-.0»1 


-.2§ 


^05 


*.00 


.15 


.13 


-.21 


,21 


-.38 


.33 


.73»» 


.52» 


-.39 


.il6» 


.^♦2 


.76»» 


.60»» 


-.71'* 


.32 


.60»» 


.58»» 


-.31 


.il7» 


.30 


.63»» 



PRETESTS 

1. eye Decoding 

2. Letter Naae Ckt. 

3. Sound Learning 
Word Identify 

PRELIHIWARY TBAIWIWG 

5. Word Aoouracy 

6. Word Latencies 
IHAOE TRAININpa 

7. Phpn.-..Seg. 

8. Let-^ound Aaalgaa. 
9* Let. Reoog. Judg. 
lb. Letter Prod. 
POSTTESTSa 

U. Read Words - Men. Drum. 
12r Read Words List Aoo. 
13* Rfwid Words - Latency 
IM. Spelling •* Words Cpr. 
15. Spelling ^ Let. Cor. 

•j^ < .bs < .01 , ^ * ' 

•Correlations of Var. 7-10 with. Var. 11-15 w^re calculated on scores for image-word set only. 
Relevant statistics for the 6 words In the set are given in the final columns in' parentheses. Other 
atstiatios were calculate^ on all 12 words. « 
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Table 6-3 (oont.) • 
Correlatlona Between Pretest, Training, and Posttest Meaaurea 



LP 

10 



RWM 

11 



RWA 

12 



RWL 

13 



in 



PRBTBSTS 

1. CVC Decoding 

2. Let. ^ame Lat^. 

3. Sound Learning v 
Word Identlf. ' f ^ 

fUtoMIWm TRAIWINQ VC 

5. Wordt Aoouraoy ' , 

6, Word Latenolea . 
imOE TRAININO^ 

Phon. Seg. ^ »^ \ 

6. Let-Sound Amalgait^. 
-9. L«t. ReoM(. Judg. > ' 
10» Letter' Prbd« \ 
|0§TTESTS* ' 
U. Bead W<»*d8 - Men. Drum. 

12. Read Words - List Aoo. 
13* RMd Wofda - ^tenoy 

Spelling - Words Cor. .77»» .17» .82»» .-.19»» 
15. Spelllni^ - Let. Cor. . .1|7»» .'♦6» .69«» -.10 .6i»»» 
< .05 < ..01 

iCorrtlattOns of Tar. 7^10 with Var. 11-15 were calculated on, scores for laage-word sfet only. 
flfl«v«rit itatiatloa for the 6 words In the set are given In the final coluinn8-4n parentheses. Other 
•Utlstics w*r« calculated on all 12, words. 



.21 
.51» 

.77»» 



-.30 
.l|7» 
.H6» 



-.11 
.82»» 
.69«» 





May 




rlQ* 






Oe Urn 


OS 


1.92 


10 


2.96 


26 


22,92 


sec. 


7.68 


26, 


1 88 


^ a 




40 


60.^8 








10 27 




1 71 
X ( 1 




^1 


MAO 


Q 01 


Ok 


~ • *- J 




1 77 

X«t / f 




1.81 








2.77 




X« UX J. 


£.0 


2.27 


6 


1.56 


26 


7.50 


> 

12 


^.i|5 


16 


(3.69) 


(6) 


(1.66) 


(16) 


9.25 


12 


2. 16 


16 


' (r.3i) 


(6) 


(1.71) 


(16) 


18.81 


sec. 


5.39 


16/ 


(9.95) 


(aec. ) 


(1.8fi) 


(16) 


11.06 


12 


2.29 


16 


(3.13) 


(6) 


(1.36) 


(16) 


55.63 


66-72 


8.29 


16 


(31.13). (33-36) 


(2.15) 


(16) 



>*word 'sCt oi 
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oI<5aely related to and may be part of the ability to store letters 
flr\ memory as symbols for sounds. In contrast, the pblllty to 
identify the letters In word images was not correlated significantly 
with sound learning. This suggests tha^t letter production may not 
be as central as lett'er recognition in storing alphabetic images of 
words in memory. 

Although most of the training tasks as well as the pretests 
measuring lefeter^-sound analytic skills were correlated with sound 
learning scores, the measures of word reading skill (preliminary 
training and posttest scores) were not. These results conflict with 
the expectation that this skill is certtrally involved in printed 
word learning. One reason for the absence of a relationship 9ind 
also the failure to detect stronger correlations Involving sound 
learning may be that the skill was not really operational" among most 
of these beginners. Inspection of performapc^s in this task 
revealed that most had difficulty learning the sounds. i)nly 7^ or 
27% of the sample were able to reach a criterion of two /perfect 
recollections in 8 a J: temp ted trials.^ Another reason why 
correlations were not very Impressive n[ay be that since subjects 
Were given training on this aspect of word knowledge, the 
variability In posttest performance as a funcion of this factor was 
reduced to a minimum. If- true, one would, expect low correlations 
for performance on iAage- trained words but higher correlations on 
control words. Inspection of the correlations betwiSen sound 
learnir^ and posttei?t 'performances for image-traine'd and contrpl 
words separately disclosed ct\Xy one correlation which was higher and 
significant in the c§se of control words: sg^nd learning was 
sl^lf*icantly correlated with posttest list W<5rd^ redding accuracy 
scores for control words, r = .53, £ < -05, teut riot for image words, 
r = .05, £ > .05. Thus,- only weak support for ttiis explanation was 
found. A third possibility is that there were too few subjects and 
tQp few words to yield vejj^y powerful tests of the hypothesis^ ^ 

^ One procadtiral difference between the sound learning task used 
in the present and the previous studies should jVe mentioned. 
Subjects here were told to make use of*the letters in remembering 
souncis whereas In the previous study they were shown the letters but 
not told how to uee them. This difference may have had soBf thing to 
do with the lower correlations observed. Further research is needed 
to clarify whiither the sound learning task does reflect an important 
copiponen^ of printec^word learning, and if so what it la. 

/ As w« have obaerVed in other studies (Chapters 5 and 7), 
5hlldren*8 ability to read a list of printed wor<i8 constitutes a , 
powerful predictor of the^r performances ih many types of alphabetic 
taak^. As evldetit In Table 6-3, th,« pretest word-iW^tlfioatioi) 
•easura wai slgnlfioantlf^rrelatedv-with alnost all of, the ^ther 
■e«sureS/'(86)^ of them),' wore so than kny of the other pretests 
(113-571) k This shows that the more printed Words beginners hav« 
stored in lexical nefliory, the more ,<s f fee tively they will learn 
printed words. / . 




th« other pretests appeared related to more gpeolflo aapeota of; 
printed word learning- CVC decoding and letter naming speed were 
highly correlated with letter^sound analysis measures (Variables 7 
arid 8) and with memory for correct letters l^n the posttest (Variable 
15). However, they were In general less strongly related to whole 
word measures. This points to the Importance of fetter-sound 
^analytic skills for learning letter components of words but not 
necessarily whole word spellings. 

It is Interesting to note that success on the Ima^e training 
tasks (Var. 7-10) contributed primarily to posttest performance on 
the spelling tasks rather than the word reading tasks. These 
results further contribute to the conclusion that Image training 
benefits spelling jrather than word reading ability. 

■» * 

There are some problems limiting inferences based on 
correlations. It^may be that word training washed out otherwise 
significant, effects, precluding conclusions about the Involvement of 
some variables. Also, because so many variables were interrelated, 
it is not clear which might be responsible for what. Furthermore, 
tasks were given in a fixed order, so it is not clear how 
performance on one affected performance on another and thereby 
altered correlations involving the latter variable.' Also, it was 
the case that better readers were taugHt longer* words than poorer 
r*eaders since they could read the shorter easier words comprising 
the potential t^get set. The effect of this would be to reduce 
correlat^ions between jneasures. These limitations must be kept in 
mind as interpretations are iforaed* ^ 

\ 

One godl of the present study was not met. We had\hoped to 
determine whether superior knowledge of printed words would benefit 
the reading of sentences containing those words. However, r 
difficulties in the design of an adequate sentence reading task i 
prevented achievement of this objective. ^ * 

ih ooncluilon/ results of the present study confirmed findings 
reported In Chapter 5 training ^ the formation of orthographic 

/images given to beginning readers is Jt)eneficial in Improving their 
^ ability to «pell the words but not to read the words. 

r . ^ . 



^ if 



\ 



Chapter 7: Do BcRlnnera Learn Printed Worda 
Better In Qontexta or In laolation?^ 



One of the moat ixnpoi>tBiit oap«rt)lli ti es In learning to read la 
learning to recognize printed words. Reaearoh on beginning readers 
perfonned 'by Shankweiler and Llberttian (1972) and Firth (1972) reveala 
high correlations between the ability to identify printed wprds and 
skill in reading text. The purpose of this study was to explore 
skills and experiences which facilitate the^ written word acquisition 
process among beginning readers. There is substantial dls^reement 
about which skills and experiences are most Important. /Some author- 
ities stress letter-sound jpapping skills! (Hozln 4 Gleitroan, 1977; 
I^ibernian & Shankweiler, 1977.'). Other? emphasize the Importance of 
learning to recognize printed words fapidly and automatically ^ (LaBerge 
«t Samuels, 197^; Perfetti 4 Hogaboam, 1975; Perfetti 4 Lesgold, 
1977)- Still others proclaim the oentrality of learning to recognize 
the meanings of printed words as they participate in larger sentence 
and story contexts (Goodman, 1972; Smith, 1973). Disagreement arises 
also about the best way to develop word recognition skill. ^One 
reconmendation is that beginners practice reading single words on 
Tlash cards ta Improve decoding accuracy and speed. People bfferlng 
this approach assume that once a pronunoration is derived,' word 
meanings are accessed automatically. However, others object, arguing 
that pronunciation does not guarantee that words will be interpreted 
quickly and correctly. An alternative recommendation is that begin- 
ners practice reading words in story contexts so that meanings can be 
aroused and attached directly to printed forms. , * 

Irf ord^en to contend with these multiple Issues an^d uncertainties 
surrounding the word learning process, Ehri has proposed a theory of 
printed word learning which Integrates some of these seemingly 
disparate views (Ehri, 1978, in.press-a, in press-b; Ehrl 4 Wilce, 
1979)^ Accordihg to the theory, reading capablllti ee get underway * 
when the reader becomes able to store printed words In lexical 
memory* The lexicon is conceptualized as a repository for words a 
child has acquired by learning to speak. Each word has several 
identltlea: a pronunciation or phonological identity, a oharaot- 
eristlo form class or syntactic Identity, and a meaning or semantic 
identity. When the child learna to read, another Identity is added to 
the lexicon* ks he/she practices residing ^ word, Its orthographic 
for* Is retained in memory And amai^mated with the word's other 
Identftl^a so \hat one unit la formed. Once orthog/aphic Identities 
of ^ words are established, the reader no longer needs to use general 
decoding skills to^ identify these words. Visual Images \iave replaced 
sound as th& address In memory, so the reader can recognize the word 
Jby sli^ly matching the print to his ^Ltored visual representation. 

^Referred to in mother chapters as Ehri and Roberts (19?9). 
Published In Child Development , 50, 675-685. 
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Since worJa have several id^nt^ltlea whloh undergo amalgamallon 
during reading acquiaition^ the prooeaa of learning printed words is 
. viewed having not one but several diraenaiona to be investigated, 
One can examine not only whether readers can recognize a word's 
phonological Identity from its graphic form, but' also whether they can 
recognize how the word functions grammatically and what It might mean 
In sentence contexts. In addition, one can examine how completely the 
orthographic form has been stored in memory by h^lng readers write 
out the word or distinguish correct from incorrect spellings. 

In considering how word identity amalgamation develops, one can 
expect various types of skills and experiences to prove central to 6ne 
or another aspect. In order to store the orthographic identities of 
words, very likely the reader must possess systematic knowledge pf 
letters as they map into sounds, he. must be able to use this knowledge 
to st^r^e word spellings In memory, and he mus^t spend some time 
attending to and analyzing the written forms of single words. A 
'^different type of experience is probably important for attachJLng 
syntactic and semantic Identities to printed word forms. T^e^r^^der 
must practice recognizing and interpreting printed words accurately as 
he reads text for meaning. In this way, the meanings become active git 
the time the reader looks at and' decodes the- printed form. 

The purpose of the present stiidy was to compare the effl'eots of two 
types of word learning experiences. Beginning readers wpj|^t^^ught to 
read words Which were printed either in meanirigful sentence <Jiontexts 
or singly on flash cards* Bas6d on the above view, it was exp^icted 
that context tre^^lned subjects would learn more about the semantic 
identities of printed wqrds, whereas flash card trained subjects would 
remember more about orthographic identities. 

The possibility that semantic identities are not learned well >f|\en 
words are seen in isolation receives suppprt from a number of 
sources. Goodman (1973) Is highly critical of the flash card method 
of teaching words. He has assejrted that if readers ar^ taught to 
pronounce isolated words, they will learn merely to **l)ark at print." 
One reason Is that the meanings of many words are not salient in 
Isolation. This is particularly true of context-dependent words 
(i.e., l3f was, of, from) which must be eml>e^ded in sentences to have 
meaning and also true of ambiguous words with multiple meanings. 
Anott^r reason is that children have little practice recognizing 
single words as units of spoken language* In speech, attention is 
directed at meanings of phrases and sentences rather than words. 
Evidence presented by Ehrl (1975, 1976, 1979) Indloatea that pre- 
readers do not recognize oontext-'dependent words pronounced in 
isolation as real words. However, even with laterpret^ble words, 
children tend to think only minimally about t^jMr meanings unless told 
to do so. Several studies by Rohwer (1971) reveal that young oh lid-- 
reh, unlike adults, dp not spontaneously imagine semar^tlo relations to 
oonneot noun pairs whejn the words are presented alone« The levels of 
phooe^'sing model' (Craik A Lockhart, 1972) describing how information 
is ^tored' and . remembered suggests that people process information to 
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the depth activated by the deman<i3 of the taak. If notlUng more than 
pronunciation I3 . required, then printed wordg will be encoded phonemi- 
oally but not gemantlcally . 

%. 

The possibility that se^nantic identities of printed words ar*e 
learned better if thp words are seen In meaningful contexts has some 
merit • Available evl(Jence on oral reading misques indicates that . 
syntactic and semantic constraints ar? very active and exert a strong 
influence over the word choices a beginner makes as he reads a line of 
text* When words are misread, substitutes which are syntaoti<jally and 
semantically opnslstent with the preceding text .are produced in their 
place (Bierailler, 1970; Goodman, 1969; Weber, 1970). This suggests 
that relevant syntactic and semantic identities are active when 
beginners encounter new words as they are reading for meaning. 1^ 
readers identify the words correctly, then this should be a good way \ 
to attach appropriate grammatical functions and meanings to printed 
words, particularly context-dependent words. 

Although the context method might be good for learning word 
meanings, ^it may not be 30 good for storing orthographic details^ The 
reader who runs into new words in a text is thinking about meaning. 
His attention is not dfrected at compC>n9ht letters, and h^ spends 
little time inspecting each word as. a separate unit* Furthermore, it 
is often the case that he can use contextual cues to guess at less 
familiar printed words ana so he has little reason to pay much 
attention tto all the graphic cjjes. In contrast, the child who studies 
words printed on flash cards may note and ii;'emember much more about 
word spellings. ^ 

i- . *- ■ ■ . 

In the present study > context and Isolation methods of word 
learning were employed with enjj-of-the-year first graders who were 
trained to read I6 words in one of the two ways* Half of the children 
read the words printed in meaningful sentence c©>ntexts* The other 
half read the words printed singly on flash cards and then listened to 
i^eanlngful sentences oontalning the words* Several pre- and posttests 
werii given to assess whether children who always encountered the words 
In isentenoes would learn as much about the meanings and spellings of 
words as children studying the iJords In isolation* Although isolation 
subjects were provided with sentence contexts identifying word 
meanings^ this Information was pr^e3ented only after they had pro- 
nounced the words* Since meanings were not active at the time 
Isolation learners looked at and decoded words, it was expected that 
orthographlc-seman tic amalgamation would be less effective* 

In the present \9tudy 9 word learning was assessed In various ways* 
Orthographic knowledge was measured by examlng subjects* ao<^uracy and 
speed In reading t'he words, their ability to spell the words, and 
their ability to discriminate oorreot spellings from a set of plau- 
sible Alsspelllngs* Syntaotlo/seraantlo knowledge of wojrd ijlefitltles 
was assessed by having subjects produce meaningful sentences con- 
taining th« words, either sentences like the ones they wero given 
during training or other sentences. ' , 

I ■ : 
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The wor«i3 selected for tralntfig were homonym palr.s^ that, ts, wor'dn 
which are identical In sound yet have two^tliWerent gpelllngs, each 
a33oolated w^lth a different and distinctive meaning. Homonyms w^ro 
chosen becaus<5 we wanted to study the process^ of attaching meanings to 
spellings without sound being an Important mediating variable. By 
usl^ng horaonyms, we insured that being ablo to pronounce a printed word 
, would not guarantee correct retrieval of-its raeaningl-. By faking 
semantic retrieval a variable process, 1^ oould assess whether word 
. training exerted a differential effect. 

One additional purpose of the present '^gtudy was to exarain^^'the 
relationship between various beginning reading capabilities and word 
learning skill. Two types of capabilities were measured, ttiose 
tapping knowledge of subcomponents of* words (i.e., accuracy and spe^d 
at naming alphabet letters, ability to sound out and to spell , 
consonant-vowel-consonant (CVC) nonsense syllables), and those tapping 
knowledge at a lexical level (i.e., number of printed words known, - 
detection of misspelling^ of wordg, knowledge of spellings of 
past^-tense verb inflections). Of interest was whether lexical 
knowledge might prove more central to the acquisition of word identity 
information than sublexical or letter^sQund knowledge. If words are 
the most Important units of printed language and the key to reading 
acquisition as Ehri^s theory suggests, then one might expect 
chlldretn^s knowledge of lexical orthographic patterns to contribute 
more to the word learning process than thdir sublexical knowledge. 

Method 



' Subjects 

The children, 22 females and 15 males, mean a»ge 7.1 y^rs, were 
taken from the first grade of a middle olaas elementarj^ school. 
Children were tested in the Spring. They had undergone 7 to 8 months 
of fteginning reading instruction. Children who had progressed too far 
f or no^ far enough in the Houghton and Mifflin series were excluded. 
^ Subjects retained were- tho^e reading in either the second or the fina], 
' books aft^^the firi^t grade lisvel. Teachers were asked to form matched 
\pairs of subjects based on reading ability. Members Qf each pair were 
assigned randomly, one to the isolation condition, one Jjto the printed 
context condition. 

Materials and Prgoedures ^ f 

■ ' ^ ■ ■ . ' ■ 

The experimenter worked wibfi each ohild individually on five 
occasion?!. Several pretests were given to n^asure various aspects of 
the 'readers ^krnowlddge of printed language. Then word recognition 
training, either with isolated printed words or with words embedded in 
written oontexta, was provided. Finally, Various posttests were 
administered to measure ^he effects of' w6rd training* 



Letter NamlnR . r The child, was asked l^o name 25 lower-case letters 
(air but "x") as fast as possible, to avoid errors, and to skip any' he 
did not know. His performance was timed with a stopwatch. 

Homonym and Context-Word Identification . The child was asked to 
, read ,aloud 16? words presented individually, 16 homonyms plus 151 
Words to be used iri sentence contexts during word training. The 
^ latter words were taken, from the children's readers. - 

. R«Pognitlon of Nonjense Syllable Misspellings . . The child was 
shown spellings- or misspellings for 12 CVC sounds f^ronounced by the 
^experimenter. In three cases, the letters correcbly represented the 
phonemes, a^id in 9 cases, there were single errors. The child had to 
detect and correct, any misspellings. ^ 

Recognition of Word Misspellings . Misspellings of l8 t^eal vc^ds 
were presented. Por each word, the experimenter first read a / 
meaningful -sentence containing the word (i.e.,' The boys walk to 
school.), she repeated the word and then showed the misspelling. In 
all cases, one letter was missing. For half of th^ words, the missing 
letter mapped a phoneme: find, sml,le, help, away, work, after, there, 
fish, house. For half, the letter was silent: real, school, like, , 
tree, ypur, waU, tell, plaj, walk. The words were presented in 
random order. The child was asked whether the word was spelled 
correctly and if not how to correct it. 

Four-Choice Dlscrimiriatlon of Target^ Homonyms . The child' was 
shown 16 cards each displaying a row of four possible spellings for 
each of the 16 homonyms (i.e., (1) waks (2) whacks (3) vfax (1) 
wex). To make the distractors attractive, they were selected from 
misspellings produced by subjects in a pilot task. The correct 
alternative varied between the second, third, and fourth positions on 
the cards. The experimenter first read a meani'ngful sentence 
containing the homonym (I.e., The wax from the candle dripped onto the 
table.). Then she presented the printed words and had the subject 
»^ point' to the correctly spelled form. 

Decoding Nonsense Syllable . Children were told to read aloud 
eight CVC nonsense stimuli printed on cards: Baf, Har, Nep, Feb. Jin. 
Flp, Tuk, Vug. ' ♦ ^ 

Spelling Wonaenae Syllables . Eight CVC nonsense syllables were 
proDOunoecl by the experimenter, the child repeated the name j and then 
wrote It out. ' The CVC forma contained short vowels but were otherwise 
different from those used above. / 

SpeUlng Inflected Verbs . Six past tense- verbs were pronounced 
•nd the child was asked to write out each. The verbs were chosen so 
that the Infleotional -ED endings did not always map into the tWb 
separate phonemes predicted by the letters. In two oases, the letters 
mapped into a separate syllable (l.e.» started, no/lded). In two 
cases, only the final, letter -D mapped correctly into sound as a 



voiced /cJ/ (I.e., cleaned, tuinedV. ^n\wo Qasoa, the letter -D 
mapped final voiceless /t/ (iTe,, watched, aoaped). For eachwprd, 
• tho Qhl^ld listened to a defining sentence contextTi • e. , The boy 
v^atojhed his mathpr do the dishes.), and then tried to vrrlte out the 
farget^yerb. Scored was the number of times he/:^he wrote out the 
ihfleb-tion co^'reot.ly. 

Detection of Verb Mi3apellln«a . The child was shown^a misspelled 
version of the above ^slx verbs. In each of these, 'the ihrieotion was 
spelled phonetically:* WATCHTy CLEAND, SOAPT, TUFND, STARTID, NODDID. 
The child Judged whether each was correct and if not how to make it 
right. 

\t6r6 liQarnlng ^ 

The following homonym pairs were selected f;or training: which- 
•witoh/ wring-ring, rows-ros^, choose^chews , bald-bawled, wax-whacks, 
burles-berries, haul-hall. The homonyms "were divid<?d into two sets, A 
and B, with a mertiber of each pair assigned randomly" to one of the 
sets. During word^ training, these sets wore always taught separately, 
never mixed. Subjects saw dither Set A or B on Day 1, thte other set 
on Day 2, a.nd both sets presented separately on Day 3. ' The dets were 
kept separate in or4er ^to 'm-inlmi:ie chances that the child would mix up 
t^h* homonyms or recognize that he was learning two different words 
with the same sound. Apparently, this effort was successful^ It Was 
not until the posttest when the forms were sholii together that any 
child commented about the fact that the words, sounded the , same. 

For eaoh homonym, four sentence contepcts we're, writtep to highlight 
the distinctive meanings &t the homonyms. For* examplvp^he word ■ ,\ 
''wit(j^" was presented in sentences such as, "Here "'oomea -the bad 
witch." "The wlttjhj.a fflding in the tree." The Other words in the 
sentences were drawrT'from the children's olasbroom texts to insure 
that context words woUld befarailiar and would thus aid 
conte*ttf-reading subjects in l^rning the syntaotic^ and semantic 
idontitiea of unfamiliar target words. In addition', supplementary 
nat.drl41.in the fortn of questiohs, Inatruotlona or pictures "was 
created for each sentenoft.' These were designed to Insure >t hat 
aubjectji thought about meanings of the words ^fter they read them. 
For e?qample» the phild might be told to pretend to perform the action 
he .h^d just read aibout or heard. Sentences were organised into four 
block? so that each homonym poourred onoe In each of t-he^blpoks. 

• ■ .'■ ■ - • ■'■ .' • ■ .. " '" ' ' ■• - ^ ■ - V 

: JJVimMll were printed on oardg.. For tlie prlftted context 

Ooh^ltionV' each sentence was" typed- on one line in lower case letters' 
'(except for an Initial capital) on a 5x8 card* Only the homonym vms 
underlined. Fw^ tj^e^ isolated word condition, eaoh homonym. wds typed 
*^^-ie on a cart** - ' 



• c^SqbJeots wire iftatohed according to teacher "ratings of their 
reading ability. Pair members wer^ assigned randomly to learn -the 
homonytns either as Isolated, words .ot as part of printed contexts. 
Each child completed, three days of" word training during which .he ^read 



each of th« 16 n<$monymfl a total of 16 times. On Day 1, he vrps exposed 
twice to four sentences for eaaH member of one. ^homonyin. s^et (A or B). 
On Day 2, he waa given four aentenoeg twlo© for each member of the 
other; setr On Pay 3, he read the iJentencea twice for' both aets of 
homonyms. The sentences "Were preaented ifT't) looks, with e^ch o? the 
eigtit homonyma included once in each block." The order of the 
aentenoea in each block was determined randomly. The order of, 
presentation of hornqnym seta .waa counterbalanced among subject' 




Chlldri^n were inatruoted to read each card, to ^hlnk about . 
meanlng^j, >nd al:;o t6 p^attentlon to the, letters in the wordg ao 
that , they could learn to say the words thertaelvea. (51nce moslj other 
words were familiar and could be read by subjects viewing sentence 
contexts, this inatruction was presumably interpreted as -pertaining 
mainly to letters in homonyma.) Childhqn were told that a'fter they 
road «^abh card, the experimenter and 'the subject would tfe^lk about wHOt^' 
it m«ant. Subjectji ftaalgned .to the printed context condition we^je 
showft- the cards with aeatenqea and were told to read each albu<4,.^, '^-i . 
Reading^ errors,,,*we corrected by the experimenter. Subjecta *aj5 sighed 
to the isolated word condition were shown each homonym printed alone, " 
were, ^61 d to pronounce it, were corrected if wrong, and then heard a 
,3enterjce ooiitext read by the experimenter. Prigr to the learning 
.trials, iapla'^ion as well aa context- sub^ta were informed that the 
• oral aentence (iontexts conveyed the , words '\neaning3. During the first 
^presentatidn of each blookedllst, the experimenter presented supple- 
mentary material in the form of comments or questions to evoke further 
aemantlc prooeaslng of the homonyms. During the second presentation 
of the bl^ocked liat, children read the carda with the aame sentences 
but wlthqut the supplementary material. * r 

Poatteats ^ 

Homonym Identification and Sentence Production . Subjects were 
•a'hown each of the homonyms they had been, taught, werje asked to read it 
aloud, ind then to recall either exactly or approximately one of the . 
aentehces which ha^ aopoippanled the word.-- ;If they could not remember 
a ^entenoe, they were told \.o identify the, meaning in their » own 
words. In faot, children had no trouble producing aentenoe con-texts. 
The llat of 16 homonyms was presented twice, each In a different 
order. Pair memb'era were separated V at least Jiwo oth^r words on the 
limits.. If a word was misj|||d, the experimenter corrected it before 
the context wad r9QuestedB|r ; * . . 

- . - . ,^ . . ^ . , . • . ' 

■ " . w ■ • •.■(■■•. . * * 

Two-choic a Homonyq Plaj^rlmlnatl^n . The aubject was shown 32"card3 
displaying aeintenoea he had heard or read during training. The 
hoaonyn was replaced by a blank space. Howonym pairs were printed 
beneath the sentences as Chplces (1) and (2). The experimenter read . 
••oh santence and then .had subject point to the correctly spelled 
word. Each hortofnym w<ta tested twioa. , 

% Homonym K aadlng AoouraQy and latency . The subjact was shown each 
set of eight homonyms printed in a obluiiin and was told to read them as 
fast ^ posslbla wltljout errors and to skip any he, did not recognize. 
His latencies .cm Set A and Set B j^ere measured with a stopwatch. 



Context Wor*d Idgntif jloation « Thla task waa ld«5ntloal to the 
aeoond pretest above-exoept that the target - hortp^yins »were not Inoluded 

Hemonym Spelling . The experimenter read each of 16 aenteflRjes 
taken from the word training task, repeated the homonym Vrom that 
sentence, and had subject apell the form. Pair membera were separated 
by at leaab four oth«r worda. The subjeot'a previous apellinga were 
covered gp aa he proceeded through ^the taiak. 

. . • . ,^ 

^our-choi6e Dlaorlrolnatlon of HoMohyTiia . This ^taak waa identical 
to the -fifth preteat* described above. 

« Both pretests and posttests ' were adn^inlatered -to subjects in t^e 
order given above. * ; 
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There were 18 palra of first graders -trained and t^ated. Complete 
data wefe obtained from all but two pairs who missed out on the 
four-choice homonyra| discrimination task. One extra subject was 
trained and tested in the printed context condition, and her responses 
were :^n61uded^ in the porrelational analysis reported below. 

In order to verif^hat subjects aaaigned to the isolation and 
context training groups were comparable in basic reading akilla and 
fami-liarity with the target homonyms, their performances on the 
pretests were subjected to m&tched-palr ^-tests (two-tailed). None of 
these- differences waa statistically aignif leant (p > .05). Mean 
values* are given In Table 7-1. 



- Insert Tajble 7-1 about ftere. 

I y , 

Training methods were successful In t^achtng subject? in both 
conditions- to pronoiihce almost all of the target homonyms. Two of the 
poattesta required subjects to read Isolated printed Jjomonyms. All 
but one subject read every homonym perfectly at least bnoe In these 
tests. .(The one exceptidnal-^ subject always misread one homonym.) 
Mean values fpr the two groups are given In Table 7-1. Matoh6d-palr 
t-teats Indicated that the groups did- not differ In this capability (p 
>*.05). : — y y n 



Although all sub JectsT learned to pronounpe the homonyma accur- 
ately, the two groups did not acquire equivalent Information about 
other aapecta of the words' Identities. The, purpose df the sei^tenoe , 
production poattest waa to aee whether aubj%|c'ta reqognlzed correct 
oeanlnga for hpmonyma. In thla taak, children wer<» 'ahown the printed 
Norda and aaked ^o reoall on* of the tralnlt)g aentenoea thfiy jtiad been 
given or to criaate their own aenterioe; Mean yaluea are reported InS 
table 7-1 where it la apparent that the context reading gr9up produced 
significantly more correct aentenoea for the hombnyma than th*. 
iaolatlon group, t(i7) = 3.21, £ <..0l. Thla was dea^lte the fact 
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Table 7»i 

Mean Scores on the Pretests and Postteats 
for .the l3ofatlon and Printed Context Groupa 



Lex 1 gal Preteata 
Read Context 

Words 
Word Misspellings 
-ED Mlsspellj^g? 
Spell 

Sut ^jTexloal Pretext s ^ 
^f^er Name 
Latenoy (Sec.) 
:VC Misspellings 
Decode CVC 
Spell CVC 
Homonym Tests 
Word Reading 
Apouraoy 
Pretest ^ 
. Posttest (No. 3) 
Posttest (No. 1) 
Word Read Latency 

(Sec.) 
Sentence 

Product! oh 
Discrimination 

(Two) ^ 
Disqriipination 
* (Four) 

. Preteat ^ 
Poatteflt 
Pre-Poattest 
Gain 
Dia crimination 
(Four) 
Other Homonym 

Chosen 
Ml98pelllng 
Chosen 
Spelling. 
Words Correct 
^Letters Correct 



^ Isolation 
13^4 


Context 
12d n.s. 


(Maximum 
Score) 

- h5i) 


Standard 
.Deviation 
l8.9 


12.7 
2.0 


12.0 n.s, 
2.1 n.s. 
3.5 n.s. 


(18) 
. (6) 


3.7 
2.3 
2.1 


19. l' 


21,0 n,s. 




5.1 


10.1 
5.8 
1.7 


9.3 n.s. 
5.0 n.s. 
^•2 n.s. 


(12) 
(8) 
(8) 


1.8 
. 2.1 

.'^^ 1.9 . - 


7.1 
15.9 
31.9 
10.9 


5.9^ n.s. 
15*7 n.s. 
31.0 n.s. 
15.»7 • 


(16) 
(16) 
(32) 

) 


1.2 
0.9 
1.3 
5.7 


,18.9 


22.7 • 


(32) 


. .1.7 


' 23.1 


21.1 n.s. 


(32) 




6.6 

\ v^l.l 


7.7 n.s. 
10.5 n.s,, 
4-2.7 


(16) 
(16) 


2.6 • . 
2.6 ' 
4-2.11 


3.6 


3.5 




2.3 / 



.l.'l 



5.1 
67.7 



2.0 



1.9 n.s. 



(16) 

63.9 •(sign test) 



1.1 



3.0 



I 



»£ < .05 . [ 

••Each was a poattest unless btherwise leslgnated 
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that both groups were eocpoaed to .all Sentences the same number of 
times during training. A oh^ok of the errors oortraitted by oubjeota 

'repealed that It was not the case ^that the Isolation group had more 
t^uble remcmberlog the sentences. There were very few instances 
where- subjects failed to recall one of the training sen-tences. 
Practically all errors^ -S^, were cases where the sentences were 

, appropriate but for the other horaonym. This indicates that the groups 
differed primarily in their ability to retrieve correct semantic 
identities cor res pond itig to particular spellings. These findings 
support the hypothesis that reading words In printed contexts is a 
better way to help subjects amalgamate semantic identities to ortho- 
graphlcT forms- than reading words in Isolation arid hearing contexts. 

Whereas context subjects were superior in recognizing the semantic 
identities of words, the- isolation subjects were somewhat more 

' familiar and facile with word forms. The purposes of the homonym 
dl3criml'natlQri,Y^ reading speed, and spelling posttests were to measure 
children's memory for orthographic details artd their facility with the 
words as units. Results of som/of these tests yielded significant 
differences. Isolation subjects Were able to read the li3t'o|* 
homonyms about 5 seconds faster than context subjects, t^(17)i 3,9^, £ 
< .01. On the four-choice discnimination task, although postt'eat 
scofies did not differ, t(15) = O.83, £ > .05, the gain in number of 
words correctly identified from preto posttest was greater , among 
isoiat^on than among contexfS^ubJects, t^(15) s 2.56, £ < .05., 
Analysis of the errors committed by subjects in this task revealed 
that both groups chose the incorrect member of the homonym pair about 
the same-number cf times. The major difference distinguishing the two 
groups was that context subjects tended to select a rtiisspelling mope 
'often than isolation subjects. However, the means werp small (see 

' table 7-1) and this difference fell short of signifioanoe, t(15) = 

.1.62, .05 < £ < .10. 

If it is true that isolation subjects were more attentive to 
cfrthographic details than context subjects, one would expect spellings 
to reflect this. However, as evident in Table 7-1, "mean values on the 
spelling test dijl not differ, t( 17) * 0.25, £ > .05. Furthermore, the 
means were quite low. In this task, the experimenter read a aent^nce 
containing each homonym and had Subjects write the word. To receive 
credit, subjects nadto record the correct member of the pair and ■ 
spell it ^perfectly. We reasoned that such a strict scoring method f 
might be inaensitiVe, particularly since isolation aubjects'^did not 
1 ear semantic identities so well. Perhaps if we accepted either 
homonym' and alao gave credit for partially oo^rect spellings, we might 
detect differences.' We adopted a different scoring briterijon and 
counted a|,imp*ly the number of letter^ recorded whidh were correct for 

.either' of the two homonyms. To Illustrate, if a child wrote WHlTCH 
for either "vrtilch" op "wltch^^e was given a acore of six for that / 
spelling. (Such blended apelJ^nga were obaerved oooaslonally. ) If he 
wrote BARRES, for "berries or ♦♦buriea,'* hia score waa five. Because 
the distrlbutAon of scores was skewed, a matched-pair sign test was 

'used. Comparison of tlfe Impairs of scores revealed that disprpportion- 
ately more of the i sola' t ion subjects (i.e., 1^ out of I8) had higher 
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letter scores than their context mates, 2^ = ?.12, £ < .05. Mean 
'«corea ar« ilven in Tabl* 7-1* Thwe findings combined with those 
■ above of fen^ support for th« hypothesis that studying vrords in isola- 

tion is a bettef way for readers to learn about orthographic ident-^ 
Itles than reading words in o^fitex^t^ where attention Is dtrectedtat 
meanings rather the^n form, ' \ 

Subjeots^in the context group received practice reading printed 
8er\tenoe contexts as well as homonjnms. Though these backgroOfW words 
\. were tnakert frogL^he children's classroom texts, most subjects wet^e not 

able to read all 151 words on the pretests Comparison of pre^and 
posttest' performance* revealed that^ all but two oonteoct children 
showed gains in the #ord identification task (mean f^n = 10,3 
f ' words). The tw^ exceptiT>n3, recognlTod almost all the WOPds^'at the 

outset. Iso*,ation subjects, who did not practice reading these words 
but simply heard them, displayed a mean gain of only 2vP words, with 8 
of thes^ subjects s>iowlng no gains. Thus, context reading yielded one 
additional benefit not available tQ isolation subjects. These 
children learhed to recognize several additional printed ^words. 

A secondary purpose of the |)resent study was to compare the 
Importance of lexical and sub-lexioal knowledge for word learning - 
* ^ ^ processes* Lexical knowledge refers to the reader's knowledge of 

N printed word f arms, struc|;ural as well as wo>*d-speclf ip* Measures of 

lexical knowledge included the number of printed words childr^h could 
— "^V^^. number of word misspellings (i,e., omitted letters) they 

could detect and correclb wherf the letters were pronounced and when 
they were silent, the number of verb inflec- tiona spelled correctly, 
and the number of verb inflection misspell- ings noted and corrected. 
Measures if ?ub-lexlcal knowledge consisted of letter naming speed, 
decoding^ and vsp^ 11 ing CVf^nohsense syllables, and 
recognltion-cprrection of CVC misspellings. ' ^ 

\ ^ ^ Correlation coefficients were examined to determine whether 
r lexical^ or ^ub-^lexloal capabilities contributed more processes 
Involved in learning semantic and ^Orthographic Identities of 
homcffiyvs. Results are reported j^n Table 7-2* Inspection of the 
significant correlations involving sentence production scores, the 
measure of semantic identity learning (Variable 10), revealed that 
only the lexical measures (Variables 1-5), ^rfot the sub-lexical 
jaeasures (Variables 6-9), correlated wit)>^erformance. Inspection of 



^Insert Table 7-2 about here* 



ihe algnlfioai^t lexical and .subrlexical correlations involving the 
orthographic peasuhea ~ hdaonyn spelling (VariaW-e 12) and fouochoioe 
diacrlmiiiatlori (Variable "13) — indicated that iJclcal correlationa 
(Varlal)le8 1-5) were generally higher than sub- llxlcal correlate, one 
(Variables . . ' 

The four-ohoioe homonyw disoriaination Jba^sk (Variable* 13) had been 
given as a pretest. In order to examine correlations between this 
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\ - Table 2 • ^ 

St«ti>itloally Signiflonnt Correlation Coeffl^jlenti^ BeJ^ween Measures (N ^ 37 SubJeotsV 



Preteat-Lexloal 
It Read^ontext Words 

2. Silent Misspellings , r 

3. Pronounced Hlaspelllngs 
^. -I5D Mlsspellfhgs 

5. Spell -ED.^ / - . 
Prete^rv Sub-i'exloal 

6. Let£«r Nane Latency 

7. CVC Wlss pel lings 

8. Decode CVC 

9. Spell CVC 
Poattea% ~ Homonyma 

10. Sentence Production 

11, Word 'Read Latency 
,12. -^Spell 

13* Dlacriad.nate (Four) 



*£ 1-33, £ < .05 
••r > .12, £ < .01 







Lexical 


,T 


\ 


1 


\ 

SulLloxlcal 


1 


2 


3 




5 


6 


7 . 


8 


.59" 

• !>U 

.59" 


:72" 

. ol 

.59" 


. 15** 
.50»» 


.70»» 










-.63»» 
.i|2»» 

.58M. 


-.18 
.20 
.50»» 
.'38 • 


-02 ' - 
.148»» 
- .70»» 
.66»» 


-.12 
.17 

.38» 


-.17 

.39» 
.36* 


! 7-05 
-.15 
.-.28 


.'60»» 


.82" 


-.78" 
.63" 
.73».» 


.52»» 

-.3'^• 
.70»» 

.70" 


.39» 
-.116" ' - 
'.69»» 
.57" 


.61" 

.67" 
■.6H»» 


.58»» 

-.31 
.6p*» 
.66" 


-.06 

.7'*»» 

-.30 
-.28 


.13 
-.25 
.17 
.36* 


.28 
-.35» 
.53»» 

.19" 



Table 2 (Cont'd.) 



^ iJ Statlatloally Slgnif/oaiiit Correlation Coefficients Between Measures (N ^ 37 Subjects) 



Posttesta 



Pretegt-Lexloal 

~TT ttead CSnt^xt. Words 

2. Silent Misspellings 

3. PronoiinQed Misspellings 
M, • -ED Misspellings 

5. Spell -ED 

Protest J- Sub^lcyioal 
bT Letter Nane Latency, 

7. CVC Misspellings 

8. Decode CVC 

9. Spell- CVC 

Fodttaat Hoaonygw^^ 
To. 3<»ntdnce Production 
11 • Word Read Latency 
IZ. Spell 

□> Dlsorlmlnate (Four) 



10 ^1 12 13 

Partial Correlations 



.37» 

.28 

.53»» 



.18«» 

.. 59 
.53»» 
.57»» 
.58»» 



-.07 
.68»» -.H0» 
,59»» -.51»» .68»» 



.63»» 
.60»» 
.36» 

.58»» 



r 



/ 



••r > £ < .01 
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. meaauro pnd lexical and aub-lexical meaaurea with tho effects of 
prete^Jt knowledge removed, partial correlation coefficients were 
ealculated. Out of eight' correlatlona, three, all lexical, were 
algntflcantly greater than zero: reading context words (Variable 1), 
r a .68, £ < .01; silent letter; misspelling (Variable 2), r = .62, £ < 
.01; pronounced letter mlaspelllng ( Varlable'3 ) , r = .55, £ < .01. 
Decoding CVC's (Variable 8) Just missed significance, r a .37, .05 < p 
< .10. J - 

To further confirm the greater Importance of knowledge at the 
lexical than the sublexlca^l level for learning the ortihographic and * 
semantic identities of words partial correlations were calculated-. 
This was necessary because lexical and sublexical tasRji were signifi- 
cantly correlated with each other. It was expected t'ha^ even when 
sublexical knowledge was partialed out, the correlations ^between 
lexical knowledge and homonym s<>ores would remain oignif leant. The 
sublexical measure chosen to te partialed out was the CJTC decoding 
measure (Variable 8). Results are reported on the second page of 
Table 7-2. They were for the most part consistent with expectations. 
Correlations remained signl£leant except in the case of Variabi'e 3 
(recognizing pronounced letter misspellings) which bore the highest 
correlation Vrlth the 8i|blexical CVC variable (r x .70). Very Hkely, 
this task reflects lexical knowledge less adequately than the other 
tasks since, unlike^thi others, success is possible, using sublexical 
letter-soiyid knowledge V In sum, these results off eV evidence for the 
greater contribution of lexical than sublexical knowledge in learning 
uprd identities. 

r • 

Performances in the two verb inflection pretests were examined in 
order to determine whether children who produced the ED inflection 
correctly in their spellinga-jalso recognized when this form was 
misspelled. The misspelllrlfs were thought to be attractive because 
th^y mapped the final sounds In the verbs phonetically (i.e., WATCHT, 
STARTID). Scores of the children were o|a'*sified as high or low in 
each task. Reaults are given In Table 7-3. There were 19 children 
who produced ED correctly In most pf their spellings. How- 
ever, nine of these aubjeots subsequently accepted most of the phonetic 

Insert Table 7-3 about here. • ^ 
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mlsapelllngs as correct also. Some of these children recognized the 

discrepancy but decided that the phonetic fb^insiwera preferable: "^It ) 

sounds better so It must be right." In contrast, other children also 

recognized the discrepancy but proclaimed their avarertess of the 

lexical regularity and st^k with their eat^ller answer*, stating that 

they were sure ED'was right "even though you don»t hear it," These 

raaponsea -disclose an Instance w^ere knowledge of lexjloal patterhs is 

in dbfflpetltlon with the principle that letters map .^eir sounds. It ; '^^^^^ . 

la interesting that th<ure were a number of children who "knew better" , 

yet were persuaded by the letter-sound rule. Other'-s recognized the 

lexical pattern as a different type of regu]|^rity from the lette^ound 
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Table 3 



Numb^ or Children Receiving High 
and Low Soorea (Maximum - 6) In the 



Verb Inflection Spelling Tasks 



^ - Production of 

R'eoognltlon of Low High 

>>ED Mlgapelllng (0-3) (^-6) 

Low (0-3) 17 9 

High (M-6) ,. _J. 



10 

Total 18 19 
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oonalatency princlplo- Achievement of this awarene^ia may represent 
important progress in the aoqulsltion of reading oompetenoe. - 

V Dlsousslon 

Findings of^ th? present study indicate that t here is\m^r J t in v 
dlstlngulshlr^and studying several aspects of prlntecl w^rdS as' they 
are loarn^e by beglnnJng readers. Resulfee are Interpreted as offering 
support^i^ the word 1 dent IjTv ajnalg^mat 1*1 vl^w. Results showed^ that 
the Fwic^tiqular aspects of wbtVls .whloh get noticed and stored in the 
lexicon are influenced by /readers' experiences. Reading words in 
printed contexts appears to be a better way to amalgamate meanings to 
print than reading words on flash cards and listening to meani'ngs. 
The explanation for the advantage of cpntexts Is that when words are 
reiad, appropriate syntactic and semantic cues at^e activated at the 
time the reader looks sl^ the graphic form. Information such as the 
word's gramnatical role, its poaitlon 'relative to other words, and its 
s^marttlo features thu.> become attached to graphic cues. In contrast, 
when words are viewed and pronounced in isolation, the reader thinks 
only minimally aboyt syntax and meaning, ^ 

Although context readers leS'rn more about word meanings, they 
^ appe'fiBNv t^ learn less abo'ilt the orthographic identities of words than 
subjepts studying the words on flash^otff^. The advantage thought to 
be pr'ovided by ijjolated word *trainVfig is tfriat readers have more time 
to g,tudy words as separate units, to analyse letter d^etdlls, to note 
how/letters map sounds, and to store more complete Images In the^ 
le^tlqons* . y ^ ^ 

Although a particular type of word wad selecteil in the'-present 
^'study, the Intent was t^ obltaln results which couM be generalized to 
the learning of alt types. of words. It is importfant . to review the 
rationale for this choice. Homonyms were selecjCed because it was 
thought that they would better expose the process of amalgamating 
meaning to print. If words with unique pronunciations and single 
meanings had oeen taught, this would have pir'ovided subjects with two 
routes into tM lexicon. If reoognitlon based oYt orthographic .cues 
had falle^, X^ey could have used sound to access meaning. This would 
have boosted performance close to ceiling on the sentence production . 
task measuring meaning recognition, an<^dif ferences as a function of 
word training methods would not have been exposed. By ^teaching 
homonyms, we were able to reduce the importance - of sound and 'to place 
the burden of semantic retrieval on orthography^ Note that we are not 
i interpreting present findings as evidence that readers depend less 
upon sound Uian upon print, or that they go directly from print to 
meaning and Wpaas sound • Such inferences would be inappropriate 
. aince the study was set up tp limit the role of sound. Rather th^s 
experiment was intended simply to explore the process of accessifig 
meaning from print and to determine whether one method of word 
leqirnln^ might contribute more^ than another. ■ ^ 

The question of hpw readers learn to attach meanings to print 15 
Important to address. Recent evidence has indicated that beginning ^ 



readera do not depend upon phonemic recodlng In their recQ^nitiqn of 
printed worda which .are familiar. Rather t*iey appear to extract 
meanings directly from print (Barron 1977; .Barron & Baron, 1977; • 
Rader, 1975). What mechanism underlies this Is ry^t knovm. • It may be 
that a direct path is established from .the start as words are leyarned 
(Baron and Trelman, 1980) or it may be that the phonemic reoSdlng step 
drops out once orthographic form^ become amaXgamated to the word's 
other l^^entltles and establisheW as a visual image In^memo^y (Ehrl, 
1980-a)i ^Wfcsent results contribute by suggesting that if children 
are able tc'f-ecognize meanings directly frbm print, they "a^e, more apt 
to acquire this capability by reading printed words.ln meaningful 
contextji than In isolation. ' 

A secondary purpose of the present study was to Cjistinguish -two 
types of word learning skills:, knowledge of sublexical units (i.e., 
letter names, single letter-sound correspondences) and knowledge of 
lexical 'ortbogr^.phlo patterns whlch-do not map letter-by-letter into 
sounds. Results 'indicate that this distinction does appear to 
characterize two ajrpects of the reader's knowledge of printed lang- 
uage. The conflict between lexical and sublexical types of ortho- 
graphic regularity was apparent in the, reactions of children to the 
variable mappings of -ED in the yiferb Inflection spelling tasks. Also, 
In the misspelling recognition ta^Bk, ichlldren were successful in 
detecting the absence of silent as w^ll as pronounced letters in 
familiar words (X = 6.0 silent vs. 6|l prpnounced letters correct), 
indicating that they had acquired orthographic information extending 
beyond slngle^letter-sound relationships to Include the whole word. 
Baron (1979) reports evidence for a jslmllar distinction, between the 
use of letterrsound rules and the use of word-specific paths in 
learning to read words. ' | . i \ 

The main reason for distipguishing lexical, arid sublexical skills I 
in the present study was to coqiparej thelf^ contributions to the process 
of learning 6rthographlc and sem^ntjlo identities of words. As 
ejfpeoted, result? favored the impor|tance of lexical skills* These 
results are* consistent with Venezky^'s (1970) analysis which reveals 
that the heart, of the system of brt^hography as a map for speech is hot 
at the single letter-sound level but at a lexical level entailing 
patterns of letters co-occurring within word?. To progress very far*.. 
irt learning to read English, findings suggest that it may be more 
Importaht for ri^aders to aoqulre knowledge of lexical patterns than 
single letter-sound relationships. Of course* these results are 
correlational aniST any causal inferences await verlfl9atlon. Regard- 
less, present findings underscore the importance of distinguishing and 
studying ^oth types of knowledge as thefT emera<\ Interact, and * 
contribute to the process of learning prlntedl^rds. 
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. Cheptcf c: Do Beglnnora Learn to Read Function Wdrda - _ ^ 
Hotter in gentencea or. In Lists? . ' 

f 0 

Ai major hurdle- In learning to read Is "learning to pronounce and' 
to recognize the meanings of printed Vords accurately and rabidly both 
- In and out of meaningful, contexts (Baron, 1977; Barron, 1978; Clay, 
1969; LaBerge 4 Samuels, 197*4 ; .Perfettl & Lesgol^^; " 1977 ; Shankw«ll^ & 
Clberman, 1972).- The present^ study was Intended to explore expepl- 
ences which Influence the printed ".Word learning process among, 
beginning readers.. — TrTls' study follows on the heels of previous 
studies and was conceptualized according to a theorVof printed word 
learning (Ehri, 1978; In press-a; in pregs-b; Ehrl a\<} HH^g^t- 1979). • 
; Central to this theory is the concept of a J.exieon comprised of words 
/ having sevei'aa different identities: a prontlholatipn or phonological 

identity; a t/pioal role in sentences or sj^taotio Identity; a meaning 
or semantic identity. These! identities are acquired when children 
learn to speak. Another identity is added when children learn to 
read: a visual letter-analyzed image or orthographlQ identity:' lA 
order for orthographic, images to become eaitabllshed l,n memory, readers 
^ must possess enough knowledge of ^Wipgraphic-speech mapping patterns 
so that spellings are procesised as gymboTs for component sounds 
deteotedWn word pfonunclations. In thia way, orthographic Identities 
are amalgamated with phonological Identities. Also, orthogrsiphic 
images mus^t come to symbolize syntactic functions and meanings. This 
develops as readers see and i^nterpret printed words in the context of. 
meaningful spntenoes. When the various identities of specific words " |» 
are amalgamated in memory, readers become able to glance at their ' ^ f 
printed forms and recognize them at' once. They can pronounce f hem ' 
^^courately and .quickly^ They can identify at least some of the 
letters in thtir spellings. And they can illustrate how^^th^ words, 
function in sentences. . « 

y ■ 

From this description, it is apparent that there are g number of 
aspects of printed words for readers to learn. Ehri and Hoberts 
(1979) examined to whe^t extent acquisition of these aspects migl^t be 
Ijifluenoed differentially "by two types bf word learning experiences, 
one where readers learned the v^rds in printed sentences, another 
where readerja sttklled the words on flash cards. The words taught were 
homonyms, that is, words with different spellings but identical 
' pronunciations (i.e., buries - berries, which - witoh, bald - hawle(J, 
wax - Whaoka). Tl^ae words were chosen because they present special 
. semantic amalgamation problems. Readers muslt le^rn which spellings go 
with which meaninga without the aid of pronunciations. Fir$t gradera 
who oould no\ read many of the worda were selected. Half of them 
p.raotloed reading the worda in sentence contexts Half read the words 
In isolation on flash cards and then listened to the same sentences. 
As expeot^, the two experiences were found to influen<\e word learning 
differently. Context reading boosted^oqulaitlon of the 8yntaoiic)<- 
aemi^tlo Identitlea of words (i.e., context readers vere better able , 
to ei(»bed printed homonyma in sentendis depicting their correct 
meanlftgs). However, flash card reading enhanced knowledge of ortho- 
graphic identitlea and their lUBalgamatlon to prpnuneiatlons (i-.e., 
isolation readers read the words faster and knew more of their 
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letters), explanation for the advantage of sentence reading la- 

that appropriate ayntaotlo and qemantlo identities were activated for 
worda at the tinre readers looked at thblr graphic forms, snd ao'thia 
InformatlWi heoamo Amalgamated to the orthographic images stored in 
(nomory. the explanation for the advantage of flash oards Is that 
readers sp^n^ more ^Lrae. looking at the words and were for<^ed to rely ^ 
on letter-»<^nd processing tp prOnoVince the words. Thia resulted in 
the atorajje of more ceraplete 'Information about orthographic identities 
and how they symbolized phonological identities. 

The purpose of the present study was to determine whether these 
findings would generalize to another class of words also thought to ' 
create identity amalgamation problems for beginnipg readers, Futiction 
words, that Is , words dependent upon contexts' for their meaning (l.e^', 
prepositions, conjunctions, auxl-llary and p^st-tense#erbs, relative^ 
pronouns) are not falnllla^ to young children. In studies comparing 
readers' and prere4<lers' ability to perforpt various operations with 
context-dependent words (Ehrl, 1975, 1976, 1979), we found that 
prereaders often did not- recognlz^ these as real words when the words 
^re pronounced in isolation. They had difficulty distinguishing them 
from nonsense words, embedding them in meanl^ngful sentencea, detecting 
their presence in spoken sentences, pulling them out of, sentences, and 
remembering them as responses, in^a paired' a^sodjtate learning task, 
^^H^IjO" .^^^ ""^^ ^^^^ trouble wfien the words wire meaningful noons 
and Adjectives. Also, children" who had learne^ to read function wor-ds 
performed these tasks easily. ' " 

Th« presoTT^ study was Intended to see whefe-'her the process of 
learning printed "function words would ^e Influenced by the way 
beginning readers studied these v/brds. First graders were selected. 
Half practiced reading the words in meaningful sentences* The other 
half practiced the words in unstructured lists and then listened to 
the words rearranged into flieaningful sentehces. 'Various pre- and 
posttests were given to assess the effects of training pn subjects* 
knowledge of word Identities.- It was expected that Context readers 
woul^ Iwn more about syntactlo/ semantic identities pJT prtolfed'* 
funot/ion words whereas list readfrs might learn more about their 
orthographic identities as they^&d in t^ie previous study; This 
hypotJiesis seemed *specially important to test since function words 
are aiiiQngthe first taught to beginaers as part of sight vocabulary . 
lists an?r-t+i^re is controversy about How Instruction should be handled 
(Goodman. 1965; Hood, ,1971; Smith, 1973). ^ 

There have, been other investigations of printed word learning in 
beginning readers. Samuels (1967) showed that if pictures accompany 
printed words, learning is slower t^^in if the words are studied In 
isolation. .Singer, Samuels and Spiroff (197'*) compared the effects of 
^ent«nce context^ aa well aa^pioturea and found th$t ieamfng^iaa less • 
efCioient In both eases* Th««« studied differ from the present in - 
that only one j|fasp'e<?t of printed vord learning -I^S^aessed, t^e : 
ability to pronounbe words. Aif Eljrl and Robei^ts (1979) showed, 
contexts may retarj.the process of amali^ating brtliog^'aphic to, 
phonological; ldentfbl%s, but It may aid in amalgaqiating orthographlp ' 
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to 9«ma%tJ,o Identltlesc* Before opno>(Wlng tha6 one method la berst, it 
Is essential to examine all aspectis of the process. 



Method ' 



Sub.leota " ' . , • ' 

• Protesting was used In two' middle olass elementary sohoola to 
select 10 first graders, l8 males and 22 females, mean age 80.8 . 
months. Subjects selected were tho?^ who" could decode no more than " 
six of the target words and who could be paired with another child, 
scoring Similarly on the tiir get word IdentlfloaUon test and other 
pretests. Pair members were assigned randomly to' the context and 
Isolation groups. The experiment was conducted Iri* the fall and winter 

,» ' ' 

Materials and Procedures , • 

The experimenter worked with each child Individually *on 7-9 
occaslpns to complete the pretest, word training and posttest phase? 
of the experiment. Although there was some variation in scheduling 
between pairs, members of the sa^ne pair received Identical treatment. 
Except where noted, the tasks were presented In* the order listed 
belowv Posttests were begun on the day following the final day, of 
word training. All'sesslons were tape recorded. 

Pretests ■ 

Word Identification , ^Children read -ajoud bommon high 
frequency words, each printed" on a o&rd. These Inplvd^d the ,10 target 
words to be' taught plus 4? supplementary , words ,tb. be \>?ed durljig 
-training and 28 words^^ providing the* sentence oohtejttd for .the cloze 
pdsttest.^ Mixed In with the words were 19 pictures to'^ be used as" • 
aymbal? for 16 nourts and 3 ^colors, during training.^ Children named 
thede and were |3slsted by t^he •yperlmeDter. 'The pictures wene 
Iheluded.to Maintain the motivation of children unable to read many of 
P**lhted wordjj' and a^:sq to. Introduce the symbols. 

Lettpr naming . TJhe ,cklld was asked to /name 25 lov.«f case letters 
^■i^ hut L) as fast as possibly, -to avpld errors, and to skip any he 
did not know. Hla performance was timed with a stopwatch. 

yanlllar w6rd spelllnf^ . Prom, fhe non target? word 9 each child 
suooeasfully recbpntzed on the. wprd Identlflofttloh t««k, 6^10 were 
8»l«oted to b€ written out.. Although the partlqulpr ik>Y<\9 varied' 
sooewhat between subject palra, laembers- of the aiunja'pair'spelled the 
9a«« words. The* dependent meaaurea were tlie proportions of words and 
letter* written porreotly.,. ; 

Utter^aound knowledge.' ' Chll'dren ^ve shbwn 9 , single oonaonanta, 
* opnaonAnt^pairs (oh, at, ^h, th, ,wh/ fr) and Hvowels (i, e, 1, u), 
«nd they iiere- asked to t>rodu,oe the typical aound eaoh aynbollzed. If 
Un»«opea8f.uI with the vowel*, they werfe sViown a* CVC nonsense Vord and 
•aked to" give the vowel sound. They were ulso given alx nonsenae ^ 
Vords" to blend: blf,. nep„ tuk^ Jslne, ^me, t^lty. 'The dependent 



measure 9urtinirl2ing, thla skill was the total number of oorreot 
•reaponses, ' ♦ 

36und learning aided by letter wnemon log . *Vhls task de\re loped by 
Ehrl and Wllce (l979) waa included in order to aasegs children's 
ability to use letters to store sound,s in memory. Subjects were given 
several ^rials (maximum of 7) to learn four CVC nons-ensf sounds in a 
paired associate -task. The sounds were:' wek, lut, fip, may.' The 
, stimulus prompts were the ^niUal letters of each unit. The'"^ 
anticipation method was usejJ. On th^ first . trial and after each 
recall attempt, Children were shown a spelling of the wnit. . They w4re 
told to pay atter|tion to th<* letters because .they would help ^t hem 
• remember the sounds. Used as the dependent* measure to^compare 
•^subjpcts was the number of sounds correctly recalled on Trifitl 3. 

Prin ted Word Learning 

T ■ — — : " # 

Te^ context-dependent words -were selected fop training: gave, * 
mi^ht, veny,iWhile, which» must, both, from, should, enough. For 
each, three meaningful sentences (1-9 words long) were writt^.en. The 
supplementary words in the'sent^ces were drawn from "a a.et 17 
words. Pictographs symbolizing meanings ..(or sounds in the case oT a 
few words like "for" - 1, ."be" - B, "are" - R) we^e created for all 
but 7. function words*- Each sentience or list was printed on a separate 
card. Sentences were printed in rows. Lists displaying the same ' 
words but in scrambled, order were printed in columns. The supple- 
mentary words were printed with pictographs appearing, above each word. 
The r'easc^ for including pietographg was to make It easier for 
children to identify -non- tar get words and for those in t^e context 
treatment group to combine the words into mean-ingful sentences. '\ Some 
of the sentences are illustrated in Figure 8-1. 



f Insert Figure 8-1 about here 



The flf'st step was to teach subjects to identify all 17 supple- 
iBentary vords. Each was printed on a card. The words were grouped 
for presentation into sets: function words; people names; animal and 
object names; actions; feelings and object characteristics. For each 
word, the experiipenter explained how the plctograph representjjd the 
Qonoept. To teach function words, attention was drawn ^6 letter -so unrf 
corre- spondenoes, and ahort sentences were given to Illustrate the 
function words. Eac^ set was practiced to a criterion of two perfect 
trlala. Then the sets were reviewed' together once In order and twice 
mixed up. All children were "successful -in learning to Identify all of • 
the supplementary* wA'ds. 

. ' . " f . .1. ■ /, ' . . ' .. ■ •■ 

Training on the target wbi^j^ came next. It waa structured so ^ 
th«t the two treatment ^rot^pg^j^ad the target and supplementally words 
the same number of times " ana>Hw ponded to ti^ meanings of the 
.aentenoea In the same way. TheN^ltlcal difTi^ence between the gro*»a- 
waa that the context group read the target wpn^ in aentenoes while 
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The n^an m^si \ooV for xKe keys . 

ot?^ ' ♦ ^ ^ - 'til 

J he ^,rl waW^ fror^ ^^Kc car +0 ^V^e house.. 

•■ # • . ^ f I * 

Is ^V^e^t»edi 'sof^ enou^Vv for ^\t\ ? 



The. food ^»^Wf te +00 hoV '+0 . 




■ Figure 8-1. Exanple^^r s.nUnoe, read during tra^^Ilng. 
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the isolation group read the worda In non-m^anlngful llsta dhd -then 
heart! the senteno^a. Context su^Jeoto were told by the experimenter^^ 
. that the worda they would read "go together to say something to you, 
so as you are reading, think about what the wprds are saying.? 
Isolation subjects were told, "First you'll read the wordg. Then T 
will tell you how the same words can go toget?her to say something to 
^ you." ' • . -■■ . 

, Sut^Joots read through eaoh sentence or list twice in succession 
on each of four trials, ^f target or supplementary, words were ♦ 
misread, the experimenter prJJnpunced the word, pointed out how letters 
mapped sounds and which letters were silent, and had children 
pronounce the word correctly. On the first trial, the three sentences 
^ for each target word were presented together in succession. On 
subsequent " trials , the sajpe sentences reappeared but In mixed order 
with at least two ot her/ targ/»t- word sientences intervening. 

During Trial 1, after each sentence was read or heard, a 
discussion of Its meaning coromertoed. A picture or object was 
presented, and the child was given a question^ or directive which 
re<lulred applying the meaning of the sentence to the picture or 
object. To illustrate, for the target word "very," children reald or 
heard "The gir:,l looks at the very fat ptgT* then saw a picture of a 
gir*l looking ^ tvo pig pictures. The experimenter's directive was, 
"Show Ae the one." For the word "should," children read or heard, 
"The dbg should not sit on the car," then saw a picture taken from a 
book about/ Clifford, th* big -red dog, in which Clifford is crobched 
next to a small smashed car. The experlmenterN que'ii^lon wa3,\"How 
come?" On subsequent trials after reading or hearing each sentence, 
children werelasked to remember the picture they saw befor* and\he 



same question was asked. The picture was p^psented aftW, their ani 
or* If they cpuld not remember it. ^ . ^ 



iwer 



Posttests 

[ Spelling production ^. Each target word was pronounced, children 
repeated it and then wrbte it out.r 

Spelling reoognition . Children were shown four possible 
spellings-of each target word. To make misspellings attractive, they 
were selected from those produced by first graders in a pilot task. 
The correct spelling appeared in the 2nd, 3r<J, or llth position oft the 
card. The experimenter pronounced the word, subj^? repeated It and 
pointed to their choice. - j/^ '^x 



Tarpft and supplementary word l<jenti float ion . ^Xhildren attempted 
read al\oud 43 cJf^the supplementary words wtUoh had aooompanled the 
target words during training. Eai^ appeared on a card without Its 
plotograph. Next, they read aloud the 10 target words llH«d in a 
oolunn. They were told to ptSioeed rapidly but to avpi^^istakea and 
to skip any imknown words* Thol^» latenoy on the list wao tlin.ed with a 
stopwatch. The target words were presented again, this time individ- 
ually on cards, and children prof^ounced each wltjiout any time presage. 
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- Sentence production . Children read eaoh target -word on a. card, 
they were oorreoted by the exper^Lmenter if neo^saary, and then they' 
attempted to. ahow they knew what the word meant, by embedding it In a 
meaningful sentence, either. one of the training sentences or one of^ 
their own creation. Sentence productions were clasaAfied as oomplete 
(full sentences containing reference-denoting words and making good 
queationable (sentences with odd meanings; aentenoes abbre- 
viated with pronouna and general verba such as "tlo;" Incomplete 
sentences conalstlng of phrases), or uppcceptable (anomalous or 
ungraranatlcal sentences; n6 response). The reliability of these 
classif Idatlons was verified by a second rater who yclaasl fled 93% of 
the sentences identically. 

HuHlpIfy choicp cloze . This task was given to^S pairs of 
subjects who were required to read sentences and select which of four 
target words belonged in a blank space. The task proved unaatls-- 
factory. lb was time-consuming to administer. Some flrat graders 
never learned to reapond readily. Rather than glance over the four^ 
word choices and aelect the correct one, they would atop and read each 
word aloud, th«reby disrupting the syntax of the sentence, or they 
would proceed by trial and error through the word choices, embedding 
each in the sentence. Difficulties were not limited to one group. 
Thus, this taal? was dropped and replaced by the sentence anagram task 
for 13 subject pairs. 

Sentence anagram . This task was intended to assess subjects' 
knowledge of the granmatical role of target and pictograph words. 
SubJ^ts were shown sets of 5-8 words in mixed up order, each word' 
printed on a small cardboard square, and they were told to figure out 
how the W9rds go together to make sense. It was expected that since 
contexts subjects had experienced all the words in sentences, they' 
would J?e ^ble to form sentences more accurately and faster than 
Isolation subje9t3. There were 10 sentences, one for each target 
word. The remaining words were drawn from the supplementary words 
taught during training. Each was printed with its pictograph. All of 
thp sentences differed from those used during training. 

Before cons truo ting t^ese sentences, Subjects practiced to 
criterion on four non- target yord sentences. For eaoh oonatruction, 
subjects were ahowrt the words in mixed up order with the target word 
always near t-he end. First' they Identified orally all the words, and 
then on signal they tyiM to rearrange the squares to form a 
meaningful sentence. This latter response was timed with a stop- 
watch. If subjects were unsuooessful, th^ experimenter prompted a 
second attempt by lining up the first two ^words in the sentence. The 
sentence anagram task was always glveh after the word > detection task. 

Word detection . ,Thls task was intended to measure subjects^ 
awareness of tdrget words as funo^cnal urM^a_Mlth syntactic and 
sedjantio identities. Twenty senfcenoe\^-lM wbrds in length were * ' • 
written, two sentenqes bur/lng eaqh target word at least four words 
from the beginning and four words ffrom the end of the sentence. (All 
sentences were different from those presented during training'.) In 



half of the aentence^y tho boundfiry aounda of the targot word over- 
lapped with adjaoont word aounda (I.e., "The green garden frog gav^ 
vegetables to' the hungry rabbit."). In the other half, the sounds 
were different (I.e., •^^e rich grandfather g ave d ollar bllla to the. 
needy children."). The sentences wore tape recorded. Intonation 
pattHrhs were prescribed for each sentence so that minimal stress and 
pitch were assigned to target words. The order of the sentences was 
random except that recurrences of the same target word were always at 
least five sentences away. Each sentence was repeated onoe in 
succession on the tape. 

(/ 

Before responding to each sentence, children were shown fiowr 
target 'Words to read. If any errors ocurred, the experimenter 
corrected them and had children reread the four words. Then they 
listened to the sentence and reported whether they heard any of the 
printed words and if so which one. If unsuccessful, they reread the 
wordfl and listened to the sentence again. They were allowed 5 seconds 
to respond. Prior to beginning the task, they received practice with 
two non-target-word sentences. * 

Results 

To verify that context and isolation groups did not differ in any 
Important way, matched pair t_-te3t3 were performed on eight pretest 
scores. Mean values are reported in Table 8-1. differences were 



Insert Table 8-1 about here 



Insignificant on all but one test. Children assigned to the Isolation 
groyp wehe, unexpectedly more accurate 1ft naming alphabet letters than 
subjects in the context group, t.(19) = 2.9^, £ < .01. However, 
inspection of scores revealed that the mean difference was very small, 
less than one \etter (X = 0,65 letters). Of the 20 pairs, scores of 
only four differed by more than onft letter, with three being the 
largest diaorepanoy. Pairs did not differ significantly on the other 
.measures considered more relevant for learning words: word 
Ibent in cation and spelling; letter-sound knowledge; letter-aided " 
sound memory. And pairs were identical in their ability to read the 
target words. Nevertheless, to chectt for effects of this bias in 
subsequent analyses,' posttest cpmparislons favoring the list group 
were verified on a subgroup of 10 pairs j^ho did not differ in their 
knowledge of letter names. (See resultaf below.) \ 

) Effects of word training were assessed with several posttests 
des!U5ned to measure different aspects of printed word learning. 
Knowledge of the orthographic identities of words was measured in a 
spelling production and a spelling reooghltion task. The extent to 
which spellings were, amal^a^ed to pronunciations was assessed by 
measuring subjects' accuracy artd latency in reading a list of target 
words* Knowledge of the syntactio/semanti<%ldentitles of words was , 



Tablts 8«l - 

Mean Scores on the Pretests and Postests aa a Funotlon 
Qf Printed Word Learning Condition 

I 

Max Imum 

Pretests Context Isolation t-v^lue ^ Score 

Word Identification 

Target 

Other 
—Letter n«me errors 

Latency 
Familiar word spells 

Letters 
Letter-sound knowledge 
Sound learning (Trial 3) 

PQ^ttests 

Spelling - Words 
Letters 

Spelling reoognltion 

Word idontlfloation 

Target timed . J^- 7,2 8.2 -I.96 » 10 

Target untlmed 8.? 9,H -3.09 10 

Latenoy (a^/word) 2.B3 ,. 1«80 -2.52 »» 

Supplement^ • 38.3 HO.il --3.05 »• ^3 

Gain (pffi to post)- +11.8 +13.6 -2.00 »• 

Sentences - Complete 7.6 5.2 * 3.47 »» lO 

Questionable I.3 2.9 . -3.0'4 »» 10 

Word detectt|)n 15.5 13.2 2.1'4 »» 20 

Anagram ^ 7.0 7.1 -.10 n.s. 10 

Mean latency'' 2.66 2.8M -.82 rj.s. 
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«-*A8terisks denote a significance difference on matched-pair Jt-test; 

*£ < .05, * nonsignificant difference is n.s. Tvio-talled 

tests were used JRjDr pretests, one-tailed for posttesta. 

^^Me^n number of seconds per word "calculated only for sentences taking 
the child leas than 30 seo. to construct. Only 13 pairs of subjects 
were given the anagram task. 



measured In three taaka: one wh«re subject,^ efnbo'dded the target words 
In loeanlngful 3<5ntencea; ono where subjects listened for the presence 
I of target words In spoken sentences; and one whore subjects 
' unscrambled words to torn sonbenceis. The dependent measures wefe the 
number of correct responses and/or the number of seconds to respond. 
List readers' 'scores were subtracted from their sentence reader mates' 
scores and these differences w»re subjected to matohed-palr t-tests. 

Reaulta confirmed hypot^^heses. Mean values are ^verf In table 
8-1. Whereas children who read function words in mea>iingful sentences 
learned more about their syntactic/semantic identities, children who ' 
read the words in unstructured lists learned more about their ortho- 
graphic identities and about their spellings as symbols for sounds'. 
Aa revealed In Table 8-1, context learners received significantly 
higher scores in the word detection and sentence production tasks. In 
creating sentences, contexts subjects suppliecj more semantically 
coherent and complete environments for target words whereas Isolation 
subjects gave more abbreviated or partial sentences or sentences with 
questionable meanings. However, isolation subjects outjjerf orraed 
context subjects in spewing the target words, redogni?lng correct 
spellings, ^nd readi.«g the words quickly and aocunately. Furthermore, 
they learned to read more of the supplementary word's without dicto- 
graphs th^t\ context subjects, / " 

Thefe was one task which failed to yield the predicted--differ- 
ence. Sentence readers did rtot outperform lis^ readers on the dnagrara 
task. Both groups unscrambled about the same number of sentences 
corr^tLy, and their mean latencies (seconds per word^ on .s.enteno* 
•oon^trvictions consuming less than 30 seconds' vwere not Vslgnlfr<?ahtly 
different. (See Table 8>1.) Qnd factor boosting the performance of 
list readera, and hence limiting the sensitivity of this measur** tto 
word training effects, may have been that subjects had already learned 
to read some of the supplementary words prior to the experiment (X of 
list readers = 27 words correct out of »I3 on the pretes^t). Thus, 
their ability tp construct sentences was not solely a function of 
their word training' Axperienoes In this experiment. 

^ ' * ' ■ 

To verify the superiority of list readers on the spelling and 
word reading tasks with letter naming skill differences removed, 
matched-pair t^-tests were conducted on 10 pairs whose members scored 
identically on this pretest. The differences were sti:j.l significant 
at £ < .05 except in the spelling production task yhere the tli?f f erence ' 
in number of words spelled correctly was signifloaht at'p < .10. This 
oonfinna the pattern reported above. These findings are consistent 
with those in our homonym word learning study (Ehri ^ Roberts, 1979). 
They feveal that reading for meaning, facllttates tb« pr^o^s's of 
attaching syntaotio/semantlG identities to printed words whereas 
decoding experiences wlf^ ;ists of yords prolnbtea leai^nlng their 
orthogrephio and phonological, Identities. ^ 

Tp examine the oojjrse of wbrd learning 
oral reading errors Were tallied. On each trial, children read 30 
aentencea of lista, each twice in auccesslon. On the first trial, the 



three flentenoea or ll.-ita for ^e^ch target Kord wore pr^aented 
tog'ertl^er. On aubaequent trials, thoy wer« mixed up. The experimenter 
responded to any errors by pronouncing the word and then pointing out 
letter-aoand correapondencea. Since Hat reading subjects did not 
have any meaningful contexts to help thera Identify target words, they 
might be expected to make more errors than sentence reading subjects. 
This is what happened. Results ^ire displayed in Figure 8-2, An 
analysis of. variance on the number o^ word errors during the first and 
second readings over trials for each group revealed a main effecvt of 
trials, F(3,57) =r 66.29> £ > -01, a main effect of repetition, F(l,19) 
s 52". 50, < .01, and interactions between trials by repetition, 
F(3f57) » M8,57, £< ,01, and between^ training condition by trials by 
repetition, FOi^S?) ^ M.78, £ < ,01, As evident in Figure 82, list 
reading subjects ftade more errors than sentence reading subjects- 

... --x 



Insert Figure 8-2 about here 



These results reveal that one of the re^ons why list readers 
acquired more information about orthographic identities was that the 
inadequacy of their knowledge was exposed so that the exjgerimenteV 
r coul (^intervene and htlp correct it^ In the case of sentence readers, 

I the 'presence of raean^ingful contexts had the effect oC propping up 

pertormanoe/bu.t at the expense of learning orthographic identities 
completeily, ehoiigh to be able to read the words outside of contexts. 
This effect of sentence contexts is similar to the effect of pictures 
CH) prints word leaming^ reported by Samuels (1967 1970) • Gagne 
(1962) identifies other Instamc^s of this phe'nomenon where performance 
^ t ' is ^propped tip but at the expense of learning. / 

In the present study, plotographs accompanied non-target words to 
enhance^ the ease of word "identification durlTH5^j;^lnlng. Despite 
i these prompts, subjects In the sentence reading as well as list 

reading groups learned to recognize several of these words from their 
orthographic forms alone* Scores rose from a mean of 26-.7 words ^ 
recognized on the pretest to a mean of 39.3 recognized on the posttest 
(maximum s M3), a gain of 12*6 words* It suggests that first gradejrs 
were not Ignoring graphic cues and responding only to picture 
prompts. Perhaps the experimenter's method of pointing out 
letterrso^nd relations contributed to the gain. For some pictogrqiphs 
where multiple labels were possible, it was necessary to notice 
\ ' 4.ettet*s to producer the correct word^ (These results show that the 
presence of pictures does not preclude acquisition of Information 
fibout printed words* . n . ) 

^ One factor possibly boosting the performances of list readers in 

\ the tasks measuring knowledge of syhtactlc/semantlc Identifies of 
\ function Hord^i was that some of U)em were observed attempting to 
\c)reit0 Qeanlngful phraser out of the word llat^* For example, one 
list reader after pronouncing Hhe while children** askbdi TThe wild 
ohildrenT*' After completing a few tralnl^ng trials^ some list readers 
indicated that they recognized the spoken sentence as being comprised 
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Figure 8-?. Mean number of target word identification errors 
made by sentence and list groups on the fl^st and second reading^ over 
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of the worda they had Just r^ad. One child remarked, "Hoy, that card 
hJid all the words." Some subjects spontaneously produced the sentence 
themselves or answered "the meaning question, immediately after they 
read the word list before th% experimenter had a chance to speak. 
Although their efforts were not always suooessful, these responses 
•indicate that list readers were attempting to find meanings for words, 

Posttest performance patterns favoring sentence or list readers 
were checked across the 10 function words to verify that differences 
Were not acounted for by a small. subset but rather held for* the 
majority of the words. The number of successful responses for each 
word was calculated separately for sentence and list readers on the 
following measures: complete sentences produced, words detected, 
words spelled correctly, words read alicurately (untlroed). Differences 
were subjected to matched pair Ji^-tesfs. In all cases, they were 
significant < .05). This confirms that training effects gener- 
alized across words as well as subject paira. In the sentence 
production task, performance differences favoring the sentence readers 
were especially great for the\word3 "while" and "which" which several 
list readers misinterpreted, ^ "wild" and "witch." In the spelling 
task, as might be expected, the words hardest for subjects were the 
m68t irregularly spelled words, "should," "might," and "enough," which 
non^ of the sentence readers wrote out accurately. Words displaying 
the weakest training effects overall were "very" and "from," the two 
most commonly recognized target words on the pretest. 

The possibility that effects of training vtere greater for the 
less proficient beginning readers was examined also. Reading 
proficiency wts dbtermined by word identification pretest scores. It 
'turned .out' that groups could .be distinguished, 10 pairs of 
subjects who knew 0 or 1 target words and who read 18-Hl out of 75 
other words (the low readers), and lO pairs who knew between 2 .and 6 
target Words and '♦6 -68^ other words (the high readers). Scores of the 
two groups on the target and supplementary word posttest measures were 
subjected to analyses of variance. The independent variables were, 
reader ability (high vs. low) and training condition (sentence" vs. 
ll^t reading}. Of interest was the presence of an interaction between 
these tW vaT*iab:).es. Rei^ulta were positive in four analyses: word 
reading a<}OUT^oyj r(l» 18) » 7yM2, £ < .05; word reading latency 
X^boQtjds -per woM), FU^^ » 'f.TTy < *-05; detection of words in ' " 
!5Ih)kf n ,aeft te0C!(>3 r .£(1, ij ) =^ . 5 

w5>r<la, f;<4,i;8) i 5.17# £ ^ 05* In all four InteraoUons, poattest 
perfpiTBiUtde dtffe^ sentence an<J llat readeV-s were larger 

In the low than Vhe higK. ability group. Mean values are Illustrated 
in Figure 8-3. Interactions between ability and treati^i^t were not 
significant in the analyses of spelling and sentence pro^u€llon scores 



lert Figure 8-3 about here 



and also Irt t>f analysis of target word reading errors during training 
(£ > .05) vWeret patterns were similiu' for high. and low groups. 
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Analyaea conducted on prete3t measures revealed no 3l gnir,lQant ability 
by treatment Interactlona (£ > -05)^ indicating that interaotiona 
detected on po^iitteats aroge a reault of training. 

The word detection task waa designed to include two types of 
contexts for function words^ one where boundary words overlapped with 
adjacent words and one whe^e boundary. sounds were different. We ♦ 
expected that word^ ^buried" In sentences fnigh5 be harder ta detect . 
However, mat ched^pair _t-te>jts revealed that oubjeota identified about 
the same number of words correctly regardless of acoustic overlap^ X =^ 
7.1 non-distinct vs. 7.2 distinct words correct, _t(39) = -,31, 2 > ^ 
.05. These results reveal* that word analysis in this task Is not 
conducted on an acoustic or phonetic basis but involves a deeper level 
of linguistic analysis. 

One of the claims of identity amalgamation theory is that printed 
word leaming entails a number of separable aspects. In the present 
study, evidence was sought regarding the extent of independence among 
these components. Intercorrelatlons am^Pg the target word posttest 
measures revealed significant relationships among the spelling 
production (letters correct) and word deooding (accuracy and , speed) 
measui^es (r =: to -.56; r a +,M6 to ^;69, £ < .01). Likewise, 

sentence production and word detection sqorea were slgnlflcarttly 
correlated (r ^ ,*I7, £ < .01). Howev^ correlations between the 
orthographic-phonological measures (flr^t set) and the syntactlc/- 
semantic measures (second, set) were low and non-significant (r^s 
rainglng from -.05 to ^.23> £ > .05) except in one case where border- 
line significance was apparent, between spelling production Xoorrect' 
letters) and word detection (r a .32, £ < *05). These findings 
suggest that processes of establishing orthographio images in memory 
•and amalgamating these to phonological identities develop together. 
However, they are not closely tied to the process of learning the 
syntactic/semantic Identities of words, at least 'not in the case of 
function words. That is to say, children may learn about thfi- 
ayntactic/senantlc Identities of function WQrds as a/ consequence of 
their reading experiences whethei^ or not they also learn' enough to 
spell the words and tojpronounce them accurately when they ?ire seen in 
isolation. Such disparities may be more apt to ocour with words where 
e^h component of the process has its own soqrce of difficulty. In 
the case of function words studied here, meanings were opaque, 
apellings entailed silent letter patterns, and there w^^e 
dlsorepanoies in pronunolatlona mapped by t\\% sate^ lettera aoroas 
words (l^e*, whU? - whJLch - mjLght; both - trm; should - enough). To 
vhat extent the components of printed Vord learning develop separately 
or together may vary depending upon factors such as these* 

Discussion 

Findings of the present study are consistent wltih. our previous 
homonym study (Bhri 4 Roberts, 1979) and offer further support for . 
word Ide^ntlty amalgamation theory. This conceptualization provides a 
useful way of describing the various aspects of printed word learning 
and the impact of word training experiences. According 'to present 
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bindings, begJlnnera who praotloe reading and Interpreting words In • 
tteaningfyl aenteiioeal' l«ttrtv hoTre about ttveir syntaotlo/semantio 
Identitieo wher^aa children who road the worda' Aa isolated unita learn 
more about their apoMlngs and how the orthographic fortng' symbolize 
. ^^rony/iclations. The advantage -of reading words in sentences is that 
'miahings are activated when the orthographic forma are seen. In 
4aolatlon, it may be. haV*d for readers determine rodanlngo, 
p-artloularly for context-dependent words. /fVie disadvantage of reading 
words ^n sen\;ences is t^at'less attention is paild.to word spelling* 
and how l^ttdra.map sounds. This is particularly true for functibn 
wor^s which can be guessed more Easily and which tend to be skipped 
'over durlng-'re'adingJCHatch, ■ PoUn^ 4 Pa^t, 197'<). Also, because of 
obntexts, -rteadei^s make fewer e/^ors", thus preventing a bystander f,rom 
detecting >nd oorrectln^; inadequate" word knowledge. Haying readers 
■ pracVlj^ words In isolation overcomes th^se jjroblems. Successful 
d^Qpdiiig of single woMs r«quirea attentl6n .to l»fters as they- map 
s'0Urrds,^ajrid Inauffici^t knowledge is immediately exposed for 
oorrtectlon.. • — ' ^ ' > ' 

Results of the present study are consiJjtent with previous 
fiSdingj? suggesting that function words present special problems for 
•beginning readers (Ehri, 1975; 1976; X9?9)* Results confirm that the 
syntactic/sent^ntic identities of these words are not bbvioai to 
children as a consequence of sfcquir'ing spoken competence with 
English. ^The experience of lefiming to read the words" in sentence 
contexts may be necessary to develop children's awareness of these 
words as separate units with funcblona1>. signtfioaVoe in their langua^^^ 

One or another of gev^r^l faqtora may explain why Itait readers 
learned the orthographic and phonological Id^iftltlea of printed wordV 
better than aentenoe readers. During training, ll^jt readers had ^to - 
depend upon graphic ouea to Identify words whereas sententte readers ' 
had context ^ues as well. Also, list readers made more errors In^ 
reading words than sentence readers, an<l so they received ©ore ^ \ • 
corrective feedback regarding lettfer-sound relations froa the experi- 
menter* Qm might wonder whether list readflirs would have otitperformed 
Sentence readers if the experlrtenter had corrected error?, by'merely 
pronpunolng the woriS^i Th^.answcrr appears to be affirmative. Ehri 
and Roberts (1979)' used this procedure and obtained the iaiame pattern . 
of results. Actually , though the letter^-sounct. corrective procedure 
was used less often, it probably benefitted sentence readers more th»n 
list reader?* since the former were the Qrte^less apt to process 
graphic bues completely. - 

■ ■ . 

In the present study, effects of training isxperienoes were f oun^ • 
to exert « greater impact upon word learning among less proficient 
beginning readers. Tfjls finding is open to. two Intenpretatlonfl. It 
may be that lower ability readers are Influenced more by their 
experlencea beonifse unlike better readers t|]iey either laok or do not 
spontaneously Invoke the SKllls or strategies which would enkble them 
to ooBp^nflite for deficiencies in InstrucJlon. Alternatively, it taay 
be that In contrast to high ability readn^s, low readers were familiar 
with few If any target words prior tb-trhe experiment and so their ^ 



knowledge oT the target words was acquired aole^^^ as a oonsequenoe of 
their experiences in the experiment, j For this reason, training 
effects were roore substantial. Present findings cannot iisettle the 
matter since both characteristics (I.e., basic reading skills as well 
as pre-exper iraental fajniliarity with target words) diatinguisTied the 
high and low ability groups. - ' ^ 

/It is' interesting^ to , note ^the parallel between re^svilti5 of the 
present study and Samuels' (196?) findings with pictures as contexts 

.for word learning. Like sentences, pictures Appear to slow down the 
pr<2<cess of leamlrig to pr6qounce wordf accurately in Isolation 
Calthoulj^ not ^11 studies' hav<^. detected this effect, cf, .Hcrrtley,. 

, 1970; .Saiftuels, 1970; Montare, Eltnan Cohen, 197?; Samuels , 1977j 
/^Arlln, Soott, 4*Webster, 1978^79): (Also, according to SamUpls' (1967) 

•.data, pictures like :;ientences , appear to retard learning primarily 
anK)ng poorer readers/ ^ Samuels explains His resulbs in terms of^. 
attenttonal ^rocesse^ and poorer readers 'greater susceptibility to 
distraction; An alternative explanation .more compatible with amalga- 
mation \theory is that poorer . read^jrs 'lack the letten-sound skill's 
necessary to decode the words -comp¥eteJ.y and store their orthographic 
forms- li^ a^pmol^y when they ^appe^lr in seaitences or alopg with .p4,ctur<5s. . 
> Because tpp-doWn processing supplies an': acceptable word based iipqn 
partially completed bottom- up processing (Ruo|nelhart^',>977) , the. 
poorer redtters^ fail to nptice^ how -ail the. lettvers map sounds. ;^.Their 
frequent subs^tjitution of : "might" pnd "tfiust" for each other may be an 
instance .of thi^" process. It is interestl'ng tt) note that in the^ 
Slpger ^16 al. (d97'<) study where art fficl^l orthography was used/ rtt> \ 
interaction between *pontext-no context treatment and reader ability ' 
(1ft 4 2nd^ graders) was qbserve<j, posisibly lfec$use the relevant '^ 
letter^fl^ound skills were inadequate and not differentially developed 
in the two. grade levels. ^ . . ; * ^ < 

One question of Inter^t In the present study was to wljat extent 
the various component? of printed \^rd learning cjevelop,, separately or 
"^ Int-er.dependently . ResuHs ilidi^jated that learning spellings and 

teariiing^' pronunciations, for printed vords emerge, together and are mor^e 
/ interdependent than learning syntactic/demlmtic identities of wprds. 
A pattern of interdependence between decoding and spelling arid st>me 
disparity between these skills and seraal^tio prqS^f^ng ot words hiis - 
been deafer ibfid by others* Fr^th "^J'978)^ examliie^i^^ procj^ssing Irh 
twQ^group^ of 1^ year^ XJlds who were_^good at eomprMendlng text artd 
CK)mparable In this respect 'but who differed in spelling ablHty4 Shi^ 
found that both groups were; «<jaally;^k'llled, at proeessing the meanings 
of printart^ords but the poor spellers knew f^wer orthographic ^^details 
and we r^also slower at pronouncing, familiar wordsv" Baron (1977) and 
Baron jftid Treiman 01980) regard . dispai^l ties in printed Word procejising 
* a^.bedrig quite possible and" likely to develop. Aboording to their 
multiple route the<Jry of printed word learning^ one or 'tfnothet^ or . 
''several ^rallej. but *i^n<)ependent paths among mental word codes may„ be, 
^'ea.tabilshed Ih the lexicon - print to sound, prinj^, to, meanings PH^'^^ 
' to aouhd to meaning depending ti^on readers * * skills ^ iearjilng. ; 

i>3«>eriencee, ^and. how they habltjtwilly practice readl^ig wordeT- Although 
thw view appears to regard iriaependence" among word identities as roore 



probable than amalgamation theory, both are in agreement that printed 
word \^arnlng has multiple parta which do not neoeaaarlly develop 
t(!)get her . 



Findings of the preaent/ study carry implications for reading 
Ipa.ti^uotlon. Reaulta ahow tmat each method of teaching beginnera to 
read printed worda - readtng worda in meaningful, aentence^, and 
reading vorda in iaolatlon on liata pffer unique advarttagea and 
diaadv^intagea, that the method whi^h ia beat for amalgamating 
meaninga to prlnte(J*'forra;3^ may not alao be beat for learning to decode 
and to Spell worda. In deciding wjflch method Inight be moat eTfective 
in afiy inatance, an ihatructor must conalder several factors, 'moat 
Infportantly^ the purpose of Inatructlon (iJe., which aapecta of 
printed worda are to be learned), ahd the particQlar character iatica 
of the worda themaelvea (i.e., hpw opvloua their meanings are out of 
contexts; whether the words are eaailW gueaa^ and paaaed over V'hen 
embedded in cohtexta). Perhapa the bdot apprpach Is^ to provide both 
tVpea of word reading practice. \ ^ •'^i? 
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^ ^ . Chapter 9: Doea Word Training Inoreaae o^^ D^ore^ge 

.1 " * 

^^ Interferencdbin a Stroop Task ?^ 

The proc^33 of learning to recognize printed words Is regarded by 
many as a central part of learn l>ig to read (Gibson & Levin, 1975)./ 
The reader's success In recognizing words can be measured In. three 
ways, according to the theory of automatlo Infonnatjlon processing 
proposed by LaBerge and Samuels (197*^). One can examine how 
accurately the child can Identify printed words. One can determine 
whether the child can recognize words autamatl cally . This subdivides 
Into two capabilities^ One is whether reader can recognize words 
without having to .attend to components such as letter-sound 
correspondences* The other Is^hpw rapidly the reader can process 
words. Speed is seen as Important because severa)L mental operations 
or stages are thought to be Involved in the transformation from visual 
to semantic information. As the reader practices recdgoizing words ^ 
successfully, movement through these stages speeds up, and the 
s,eparate stages are gradually Integrated or consolidated into single 
units in memory. 

One particularly interesting ta^k which has been employed to 
study begi nnlng^eaders' ability to process printed words 
automatically IS the picture-won^ Interference task. Patterned after 
the Stroop test (Stroop, 1935), this task requires subjectjs to name as 
rapidly as possible a set of 20 pictures depicting common object'^ or 
anljmals. Printed in the middle of each picture is a distracting Hprd 
labeling "some other object or animal. Roslnpkt, GolllSkoff,. KuRli?h 
(1975) demons trajtjed that It takes subjects longer to hame picture^ 
when distracting words ar;^^present than when nonsense trlgrams or when 
correct labels are printed on the pictures. This word interference 
effect has been observed among readers as young fljTst grad«. The 
fact that readers suffer interf^erence from the words despite attempts 
to ignore thatn is inteppreted as indicating that the i)ords*are 
processed autoraatlcaiiy withoiit a^ttention. 

In orde;r for printed wo^ds to oreat.6 interference in this task, 
findings of^' various studies indicate that .read%^s must be able t6" 
decode the words accurately and witj><t^6ertain amount of spe^d* Ehri 
'(1976) and Pace aOd .Gollnkdff (1^^ found that second and third 
graders who had diffioulty recogni^ipg diatractor wordsJ|cr who took a 
long time suffered lesr^interferenc*! than'onildren who could read tfie 
words easily. It >ms further shown'yhat minimal Interference did not 
ste* from a general Inability by poorer readers to pi;;ocess printed 
Words. Pace and Golinkoff (1976) anrf also Golinkoff and Ifbsinski 
(19*?6X found than when poorer readers were shown jgijjtures printed with 
diatraotor words' ^hejr^ could recognize easily, they suffered as much 
irtterferenoe fronH^V words as good readers^ *Th Is Indicates that it 

— — — — — — . . , 
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Is notjubjeot^' general reading ability tjut rather their decoding 
.okllj.'^lth the partloular set of dlstraotor words whloh ,13 the 
critical determiner of Interference . 

<■ 

The present study was Intended to explore the relationship 
between word recognition skill and Interference. In previous stjudles, 
effects of wm^d reoognltl^ accuracy and speed have not been oled^y 
separated In ^alyses of results or in explanations of Inte-rferente:'^ 
Pace and Oollnkoff attribute good-poor reatler "differences socaetlmes to 
word decoding ease, sdraeTtmes to word decoding immediacy. However, 
the two are not synonyraous.* Le3s,^kllled readers may recognize fewer 
printed words correctly than good headers. Or less skilled readers 
may require more time to decode words they can recognize than good 
readers (Perfettl & Hogaboam, 197-9'). It has not been clarified 
whether both of these Jtypes of wot'd diffloultl*»s have the same impact 
on Interference In 'the picture-naming task. 

Three exp.erlments were conduct ^^''^li the present "Study, one 
preliminary experiment summarized^ briefly, and two better designed 
experiments described in full. Their purpose wa* to assess the 
effe<^s of Vord training on interference patternir in the 
picture-naming task. Two que^lons were , addressed. ^-if5uld children 
who were unfamiliar with the dlstractor words and were taught to read 
them more accurately experience greater interference from these words 
In the picture-naming, tjsk following training? Would children who 
were already familiar with the dlstractor words and wejre taught to 
read the/iiri faster a!s^ suffer more Interference from the words 
following training? It was reasoned that in both, groups, iiubjecls 
would be learning to recognize ''more dlstractor words automaticaliy and 
so interfer«nce should increase. . , % 

V 

In thi first experiment, second .graders were pretested to assess 
their ability to read the dlstractor words and to measure the amount 
of Interference these words created in a plotur*e-word task. Two 
groups^ subjects weire identified .from pretest word' recognition 
^oort!>/n;hose who oould read fewer .^than I6 out of the 20 words, and 
those who could read almost ?ill of the words. Subjects were then 
given several learning trials which had the effect of increasing the 
number of words recognized In the first group and improving word 
redding speed in the second group. A posttest interference task 
followed. ^ * 

^ Results pf tills efperlmeht-'falled to con firm the hypothesis. 

-^ong children who were familiar with the words initially and learned 
to recognize them more rapidly, ^Interference 'decreased rather than 
Increased on the posttest. No change in Interference was detected 
aijiong subjects who learned to recognize additional dlstractor words 
aoourstely. In attempting ito account for* results, several features of 
tb« experiment were Identified as possible sources obscuring a view of 
word training effects* Pretesting, word training, gand pos'ttestlng 
were all conducted in one ses^'ion ^ather tkan distributed over days. 
Word training Ignored meaning snd simply entailed teaching children to 
pronounce printed words. Children were not given any chance tpv. 
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pr^iotloe and adapt to tfwJ ploture-word interlffTrenoeS^k prior to the 
pretext. A j?,*,<bctnd fexpe/lment waa designed to rectify theao^ problems . 
It 1j> deaoV-ibed below to^eth^r" w**h a final experiment which was 
conducted tq Verl^^Jr that changes In Interference observed on the 
postteat were a consequence of word training effects rather, than 
simply atoansequ^npe.of praqtloe ■ with the plcture~wor«! Interference 
task. ^ 



Experiment 2 



Method 



Subjects. The subjects were^O first graders "(mean age 82.3 
months), V\ males and 16 females, tested In the spring, and 6 second 
graders, i< males and 2 females, test«d in the fall (mean age 88.8 
months). /T *^ ' 

Materials. Two sets of 20 short, high-frequency nouns were" 
selected (e.g., "flag," "gun," "horse," "wagon," "apple," "]|bmp"). 
Pictures of common otjeoti or animals semantloally related to each 
noun were drawn (I.e., picture of cow fpr word" "horse" ) . Pictures 
were arranged In five rows of four objects each. Two different 
arrangements of the pictures were prepared, one with dlstraotTbr nouns 
printed on the pictures, ^orre ^Ithout any print. One of the 
.picture-word sets was used to familiarize subjects with the 
picture-word interference task. The other was used on the pretest and 
the* posttest . / ^ > 

•> ■ / . . , 

The word training materials oo/Tslsted of MO cards, 20 printed 
with single distractor words, ^nd 20 drawn with referents of the 
dlstractor^ wtrds/" These cardy were mixed together randomly. 

Procedures. Each child was pretested, trained, and posttetsted 



lpdlvldually\by the experimenter 1» two or three sessions^ On Day 1, 
all subjects Wi^ given the plcturo-wy-d f^ljlarlzatlon task, the 
pretests, and 2-3vwbrd training trlaJA.^ children who did not 

learn- all ):he-wor<fiB by trial 2 were yfelven a second day of training. 
The posttesta folldwed^ always on a separate day. 

/ ^ . , i 

In the familiarization task, the subject first named e^oh of the 
pictures (no words present). Then he was shown a afO-ploture array 
printed with distractor nouns npd told to label the ploturoa as 
quickly aa possible and to Ignore the words. The pur^lose of this task 
jwaa to acquaint the subject with the experiences of Interference, so 
that excessive delays due to reactions of surprise would not 
contaminate performance on the pretest. 

7 

Th« plcturo-|^nlrtg pretest^ and posttesta were%onducted ^ 
IdtntloiHy. First, the oh^*d was given a wijiaup picture-naming 
trial. \Then he niuBed the plctur^ft arraya twlob, once with words ^ 
printed oh th«a and once Without words. He w«ii told to name the 
pictures «a rapidly as possible and to Ignore words. Finally, be 
read a list of the nouns used, as dlstractora (no pictures present). 
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He waa told to read these aa faat as poaaible and to skip any ho did 
• not know. Latencies wlth^eac^\ picture aet and word Hat were measured 
wlthj^ stopwatch frOra the onset of the first word to the onset of the 
20th word. The order of presentation of the picture labeling tasks 
(with aPrij/lChout words) was counter-balanced aqross subjects, with 
the same order used on pre- and poattesta for any individual child. 

Between the pretest ancj tlie postteat, eaoh child was given 
training and practice at recognizing the dlJtractor nouns. A word 
recognition training trial consisted of having the child identify '<0'' 
cards, 20 printed with dlstraotor words and 20 depicting referents of 
these words. For each printed word, the subject was asked to aay the 
r word and then name a function (i.e., "If you had one/some, what would 
you' do with it/them?»). For eaoh picture, he waa told to identify it 
and then give the first letter of its name. Any unfamiliar written 
word waa .pronounced for the chiia, he was aaked to apell it, and if 
unsuccessful to copy it. This training procedure was designed to 
insure that subjects thought about the meanings of printed words as 
w«^^4, as practiced pronouncing them. 

All children were given at least three training trials, more if 
they failed to recognize some of the words correctly during the second 
trial. Subsequent training was conducted on a second day. If 
subjects atill failed to recognize some words after three more ' - 
tralrxjing trials, additional practice was given on these words. 

y 



Reaulta 



Of central interest' in thia experiment was the distinotion 
)eCWfeen speed and accuracy word training. The distinction was 
operationalized by separating children into two groupa baaed on their 
pretest word recognition accrues , those who could identify moat of the 
printed words, and thoae who failed to identify at least 16 out of 20 
words correctly. The former aubjecta were called old-word/apeed 
learners, thoae who would be learning to read familiar words faater. 
The latter group j*as labeled ney-word/accuracy learners, thoae who 
would be learning to read unfamiliar diatractor worda accurately. It 
la important to note that the apeed-aocuracy distinotion waa not built 
into word training procedurea but waa based on aubjeota' pre- and 
poatteat perf onnary>«a. Word learning' infltruction and practice were 
oonduoted identioany for both grqupa, and apeed waa not even 
oantloned aa an objective. Thua, the groups did not differ in their 
aet for accurate or* faat rea ponding In the taak^. 

Of the 36 children teat-ed, 16 were claaaified aa old-word/ 
learners, 20 readeraaa new-word/accuracy learners. All of the 
old/word readers wer^ first graders. Six of ' the new-word aubjecta 
were a^oond grader?, the remainder were ftr»t graders. In the old 
word group, IM aubjeota were given three training trlala on the 
picture and »^rd oarda; two aubjecta aaw them 1-5 timea. New-word^ 
learnera received from 3-6 tralninag trials, with moat (i.e., 12 out of 
20 aubjeota) undergoing 5 trlala. 
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Word recognition training yielded benefits for all children,^ 
Reguiba are given In Table 9-1, Old-word/apeed learners were able to 
read the list of dlstraotor uorda significantly faster on the postest 
than on the pretext, t(15) ^ 3-79, £ < .01 (mean gain = 3-5 sec). 
Likewise, word Identification scores of every new--word/accuracy learner 



Insert Table 9-1 about here. 
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Improved on the posttest (me€^n gain ^ 9.9 words). These findings 
serve to validate the speed and aooura<jy labels given to the groups as 
well as the inference that word training exerted these specific 
effects on the groups. 

^ Separiate analyses of variance were conducted on picture naming 
latencies for the twp groups of readers. Word |print^eonditlon and 
time of testing were the twp Independent variables primary 
interest. PrellmlrTiary analyses revealed that neither ^sex nor 
presentation order o^ the picture-word tasks (i.e., clean pictures ^ 
labeled before versus after d Is tractor -word pictures) produced any 
main effects on interactions (£ > .05), so these variables were 
ignored. ^ 

An?ilysl^ of old-word/speed learners* latencies revealed main 
effect^s c)iHprint condition, F(l, fc) =c '12*92, ^ < .01, and time of 
testlnjg^ F(l, 15) = 11.11, .01. The iinteractlon was significant 

at £ < .10, with F(l, 15) « ^.30» .05 < £ <^.10. From the mean values 
reported in Table 9-1, it is apparent that latencies were longer w*th 
dl abactor- word pictures than with qlean pictures, and latenices were 
lon^r on the pretest than the p^'tteait* In order to compare the 
nagnltvide of Interference on the pre- and postteats, a matched-pair 
Jt-teat was conducted. Results Indicated that the difference between 
latencies with and without words was signflcantly smaller on the 
poatteat, t(15) * 2.13, £ < .05. Out of 16 subjects, i;^ or 15% 
revealed leas interference on the posttest than the pretest. These 
findings are consistent with those . observed among speed l^ji^.ner? in 
Experiment 1 which included more subjects^ Although there naa no main 
effect of time of testing in the first experiment (£ < 1), there was a 
main effect of print condition, P(l, 2?) = 169.06^ £ < .01, and the 
interaction was significant. F(l, 27) 2: 6.^17, £ < .025* The matched 
pair t-test revealed that iot^erf erence was jailer on the posl^tji^dt 
than on the pretest, t(27) » 2.5'*, £ < .02. Out of 28 old-word/speed 
subjects, 20 or 71% suffered a decline in interference following word 
trainin^j. v^Thua, results for speed readers in the two experime]^t5s>«re 
virtually Identical but quite the -opposite of the pattern expectedSv 
Apparently, training subjects Who can read most of the distract|^ 
words to read them faster serves to reduce the amount of interference 
created by the words In the ploture-namlng V^sk. \ 
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Table 9-1 

Mean Latencies In Seconds and Mean Words Correct 
on the Pretest and Posttest for Old-^Word/Speed Learners 
and New-Word/Acouraoy Learners in Experiment 2 



Old-Word/ 
Speed 

^JLearners^ 
(N = 16) 



Measures 
Pictures Alone ^(sec.) 
Plcturee ^ Words (sec.) 
Interference 
'^^ords Cor|^ect (max, =20 . )> 
Word Latencies (sec.) 



Pictures Alone (seo^) . 
•New-Word J| ' \. ^ 

Pictures Words (sec.) 

At^cu^acy 



Learners^ 
(N ^ 20) 



Interference 
Words Correot (max. = 20) 
Word Latenoies (sec.) 



*For picture naming latencies, MSB (15) = 12.72 
^For picture-naming latencies,^ MSE (19) ^ 22.30 
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Pretest 


Poatteat 


Mean 


17.5 


16.8 


17.1 


31.5 


27.1 


29-3 




-10.3 




19.1 


. r 




16.3 


12.8 






20 ,3 


20. a 




** 30.5 
-10.2 


28.1 


7.M 


17.3 




17.8 


27.5 


f 
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AnalyiHa of variance of the ploture-naming latenoloa among 
new- word/ ao curacy learnera yielded a main ^ffect ot print condition. 
Plcturea with dl3thactor words produced longer latencies than clean 
pictures, F(l, X9) n 32.33, £ < .01. There waa no difference between 
pre- and poatteat latencies, F(l, 19) = 3.53, £ > .05. The 
— tnterastion between theae two factora waa aignlficant, F(l, 19) t 
7.69, £ < .05. Mean valuea are given in Table 9-1, A matched pair 
t^-teat employed to determine whether poatteat interference exceeded 
preteat interference proved algnificfint, ^(19) = 2.77, £ < .01. Out 
of 20 accuracy learnerH, there we're 16 or 80% who displayed thla 
pattern. Theae reaulta aupport the hypotheaia that training aubjecta 
to recognize a greatef number of distractor words serves to increase 
the amount of interference created by the words in the picture-naming 
task. ^ 

The procedure used in the above analyais to detect shifts in 
interference was to subtract subjects' latencies in naming clean 
pictures from their latencies in naming pictures- with words and to 
compare theae differences on the pre- and posttests. One might worry 
' that the patterns observed are peculiar to the use of clean pictures 
as the baseline measure. Since plcture-wprd interference studies vary 
in the choice of a baseline, with some using nonsense %tgrams rather 
than clean 'pictures, it is important to demonstrate ^at performance 
patterns in the present study are not a function of th^particular 
baseline ohosep. Another way to- show that interf erence I^rom 
dlstractor words changed following training is to «ompare\pre- and ; 
posttest picture-naming speeds with dlstractor „words diredtly and to 
Ignore baseline latencies. A matched-pair t-teat for speed learners 
revealed that posttest latencies were significantly smaller\ than 
pretest latencies, t(15) « 2.99, £ < .01. This verifies the dgoline 
In interference for children who learned to read familiar words 
faster, A matched-pair t^-test for accuracy learners revealed that 
post bast latencies naming word-printed pictures were significantly 
larger than pretest latencies, t(19) = 2.1*9, £ < .025. This verifies 
the increi'se in interference resulting from accuracy training. 

Experiment 3 

Contrary to expectations, old-word/speed learners experienced 
less rather than more interference foll9wlng word training. This 
effeqt was evident in Ivpth Experiments 1 and 2. It may be that 
inorftased word r«6ognition speed brought about the reduction of 
interference on the picture-word posttest. However/ there is an' 
•Iterttatiye explanation to be checked. Dyer (1971) observed that 
Interference In oolor-word Stroop task declined when subjects 
practiced the t^k. In oi^der to be sure that reduced interference was 
not a oonaequenoa t>r simply repeating the picture-word interference 
task^ a third experijinent was conducted, ^ts purpose was to determine 
^ what happens to interference when no worti training intervenes between 
^^he pre- knd postteats. New groups of first graders were selected, 
''and the pretest and posttest procedures employed in Experiment £ were 
repeated with them. 



9-7 

I7i 




The 3ubject3 wore 30 first gra^er^ , 16 girls and .1^ boya, mean 
age 83. months. Children were tested In the spring." 

The same materials and procedures of Experiment 2 were employed 
here except that no word training sessions were provided* As before, 
*'pr^etest*' and ^posttest" were conducted on separate days* 

Results 

Of the 30 children tested, 21 were able to recognize at least I6 
of ^he 20 printed distractor words correctly. These were re^garded as 
control subjects for the old-word/speed groups in Experiments 1 and 2, 
and are referred to as old-word readers In the vtext below. The 
rem a tiH^hg subjects recognized fewer than 15 words. These were 
considered controls for new-word/aocuracy learners apd are called 
new-word readers. Ang^ses of perfqrmances of the two groups were 
conducted separately. ' 

In the analysis of variance of picture-naming latencies for 
old- word readers, the Independent variables were: order of 
presentation of the picture sheets (clean pictures named before vs. 
after pictures printed with words); time of jjj^estlng '( first vs. second 
day); picture print conditjlon (no words vs. printed distractor 
words). TOie Xatter two ▼arlable3"t^etp^rep?eated measures. A 
preliminary anai:y3l3 failed to revesilyafiy effects as a function of sex 
(£ > .05) so this variable was l^o^ed. One subject was dropped frora^ 
the main ANOVA to create equal cell sizes. 

A main effect of^plcture print condition emerged, F(l, I8) = 
153.50, £ < .01. Results are given In Tal)le 9-2. Pictures printed 
with words* took longer to name than clean pictures. The Interaction 



Insert Table 9-2 about here. 



between this variable and time of testing was not significant, F^l> 
18) s 1.61, £ > .10. Tl|N5cPf^ testing exerted no main effect, F^< 1. 
In order to determine whether interference declined on the postt'est 
for the oldr^rd readers, a raatched^pair t^-test was conducted* 
Results were negative, Jt(20) = 1^M7, £ ^ .05. 'rfiis^lnding suggests 
thut dljEnlnished lnterferer\pe observed among speed learners on the. 
poattests in Expartmenta 1 and 2 can be attributed^ to effects of word 
recognition training rather than to pmotloe; 

One other effect was detected in the AllOVA of picture-naming y 
latenoie:^ for old-word readers^ Picture print ^condition InteracteM 
with presentation order, F(l, 18) « 7.39» £ < •OS* Apparently thet 
amount of Interference was somewhat greater when clean pictures were 
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Table 9-2 

Mean t.atenfclea In Seconds and Mean Words 
Correct ort the Pretest and Posttest for 
Untrained Readers in Experiment 3 



Measures 



Pretest Post test Mean 



Old-Word 
Readers^ 
(M = 20) 



Pictures Alone (seo.) 
Pictures ^ Words (sec.) 
Interference 

Words Correct (max. ^ 20) 

* I* 

Word Latencies (3^.) 




18.8 

31.7 
-12.9 

19.3 

1 

13.0 



18.5 
32.2 



New-Word 
Readers^ 
(N = 9) 



Pictures Alone (seo.) 
Pj^tures + Words (aeO.) 

Interference 
Words Correct (max. = 20) 
Word Latencies (see.) 



\ 20.2 
27.7 
-7.5 
9.7 

30,1 




-6.1 
^0.4 
2'«.7 



*For picture-naming latencies, MSB (18) = 7.62 
"For pH-cture-naming latencies, MS^ (8) = 11.68 
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named before the word-prtnted picturea than when they were named after 
the word-printed pictures. Thla difference was due primarily to a 
slowdown In nafnlnj? the clean pictures when this task followed the 
di3traotor-word picture task. Why thl3 should be Is not clear. Such 
an interaction was not detected in the other two experiments. 

Afialygis of word recognition latencies for old-word readers on 
the "pre-" and "posttesta" revealed that they >^re faster in reading 
the list of dia^ractor words the second time around, t(20) = 3.57,- £ < 
.01. (See Table"?. ) The difference between these means (i.e., gain 
of 2.1 seconds) is somewhat lej^s than the gains observed in 
Experiments 1 and 2 among old-word/speed learners '( 1 . e. , 3.8 sec. and 
3.5 sec., respectively). A t_-te3t comparing these differences (i.e.. 
Experiment 1 combined with Experiment 2 mean, differetjce versus 
Experiment 3 mean differenoe) was significant, ^(63) = I.78, £ <" .05, 
indicating that training in the first two experiments dirf increase 
^ord reading speed beyond that occurring when the WQ^d-Vead-ing task 
was simply repeated. ' 

Since the main purpose of Experiment 3 was to obtain control 
subjects for speed rather than for accuracy learners, fewer accuracy 
controls Were o^»««u»«d"(N = 9). Analysis of variance of their picture 
naming latencies revealed only a main effect of print condition, F(l, 
8) 3 9.08, £ < .05. As reported in Table 9-2,' pictures with words' 
were named more slowly than the clean pictures. . No^ other^ effects were 
significant (£ > .05). A matched-pair e-test revealed no change in 
the amount of interference on the pre- and posttests, t_ < 1. 

Discussion 
• , — 

To review, three experiments were conducted to clarify word 
training effects on performance in the picture-word inte(rference 
task. Results were somewhat surprising. It was expected that word 
recognition training would serve to Increase the amount of 
interference created by the words in the picture-naming task because 
subjects would be learning to recognize more of the words 
automatic'Mly. This turned out to'be true for subjects who learned to 
read distractor words which were unfamiliar to them prior to 
training. However, the opposite effect was observed among subjects 
who could read all the words initially and who learned to read them-^ 
faster during training. These results confirm the iinportanoe of ^ 
distinguishing between eff^ct^ of word recognition accuracy and word 
recognition spe^d in the, plotureiword task. Apparently, training 
subjects to read distractor words more accurately serves^ to increase 
interference whereas training subjects who already know the i^rds to 
recognize them more rapidly serves to decrease interference. /\ 

Although at first glance It may seem that present^ findings ^^Ise' 
doubt about the adequacy of aut^maticlty theory in accounting for \ 
interference patterns', this is rfpt so. The reason that results do rftot 
square with predictions is not the fault of ttje model 'but rather^the 
failure of initial .predictions to take full account of the "mode {"and 
t<? distinguish between training effects involving attention and 
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training .effeot3 lYivolving speed. If differential prediotlona had 
been oreate'd for the two effects, then InterfeHenoe patterns would 
have oom'e as no surprloe. Recall that the Concept of automatlolty 
entails two types o.f charges which occur when readers learn to 
recog^ilze words automat yfc|,y'. One change is the elimination of 
attention as a req ui rem It!^ or word recognition. The other change is 
a gradual reduction ^n-^rodessing time required by the cognitive , 
apparatus in recognizing w^rds; Findings make sense if interpreted In 
terms of both types of changes, the flnst type aocoun,tlng for results 
with ^ew-word/accuracy learners, the second type for results with 
old-word/speed learners. In the case ofjftccuracy learneV's, printed 
words produced more interference following training because subjects 
learned to recognize a greater number of distractor words without 
attention, and so more of the words were Inadvertently, processed on 
the i!>osttest than on the pretest. In the , case of «pe<?d learners, 
these subjects oould recognize most of the vrords<without attention at 
the outset, and .so word training did not, produce any changes in 
attentidnal demands. What word training did was to speed up or 
unitize the mental operations required for processing the words. 
Distractors produced less*^ interference on the posttest than the 
pretirft because the wOt^ were able to move through the central 
processor in leas tlme,^^us allowing the p-loturea to enter sooner and 
be processed. Given this interpretation, findings do appear to 
support autbmaticity theory. They provide evidence for the 
distinction between attention and speed as separate criteria defining 
automatic word processing, and they surest that children learn to 
recognize words without attention before they achieve maximum sreed in 
processing words. * 

It is Interesting to note that present findings and their 
interpretation are condistl^nt with a model of the reading task 
proposed by, Perfettl and Lesgold (1977). They portray the process of 
reading text for meaning as requiring concurrent execution of at least 
two separate operations: decoding words and interpreting sentence " 
meanings. Both of these operations must be handled by a limited 
Qapaclty processor which cannot execute both at once and so divides 
its time between the two operations, with word recognition receiving 
priority. To the extent that wojds can be r«icbgnized rapidly, they 
consume less timo^in the processor, thus peftteitting sentence 
operntiona to be. executed more promptly. It the present study, this 
,was the interpretation given to results for speed learners who were 
simultaneously naming pibture* and processing printed words,' albeit ' 
inadvertent ly. If the picture-word, task can be regarded as analogous 
to the, task of heading text, then present ^results lend appeal to 
Perfettl and Lesgold 's jnodel. . ' 

It is interestltng to 'note that interference^ patterns observed in * 
the present !?tucjy can al^o be detec^^ed in thfe study by Paoe^and 
Oolinkpff (197^) Uiough they do not focus upon these ^atteriis or teat 
'the^n for aigrtif^^noe." Pace and Go Unkoff, imposed a sot of \ 
hard-to-read distractor words on pictures and gave theae to good and/ 
poor r#?iders in the third and fifth grades. From subjegts' word 
recognition^erformanoes, it ds evident t hit the good third-grade 
readers were more .jiqou rate in redding the Words than the poor third 



grade readers. In oontraat, the good rifth-gradera differed from the 
poor fifth grade readers not In aoouraoy but- in speed. They 
recognized the same number of dlstraotor words bub' they took less time 
to read them than the poor readers (I.e., mean Id^.encies 5 lJJ.8 sec 
vs. 32.9 sec). Interestingly, In the picture libeling task, the 
interference .patterns dl»t)layed by these two grade levels were 
•opposite. Comparison of pioture-naming latenot^a with and without 
vdistraotor words reveals that good third graders experience more 
Interference than poor third graders (i.e., 19,6 sec. vs. 12.7~7^o.) 
whereas good fifth graders evidenced less interference than poor fifth 
graders (i.e., 11.0 sec. vs. 16^6 sec). According to the explanation 
proposed above,, interference was ^{reater among good than poor third 
grade readfirs b<^oau3e the good readers recognized more of the 
distriotors without attention. Interference was less among good than 
poor fifth grade readers because the ^ood readers processed the 
dtstr^ctlng words faster. 

<' . 

Although the automaticity explanation is favored, one might 
attempt to develofS^n alternative account for the decline in 
int erf ererice among old- word /apee'd learners, an account involving the 
idea that training built up sbme sort. of immunity to the r)rinted ^ 
words. For example, one might speculate that perhaps word training 
enabled readers to become more familiar with the visual JTorms of the 
words and so made it easier for subjects to ignore or divert their 
attention from these f orms^^jj^Jjig the picture-naming posttest. 
Arguments against such |(Igg^stion^ can be offered. First, speed - 
learners practiced reading each distractor Word only three tlm<is 
during training. This is hardly sufficient to breed excessive 
familiarity with printed forms. Second, word training was always 
conducted oh ^eparate day from the posttest. This precluded the 
operation of any temporary word Inhibiting effect such as semantic 
*litiat<>n (Lambert & Jakobovltz, I960). Thlr^, it makes no sense to " 
argue that speed subjects learned to ignore words while accuracy^ 
subjects did vpt? The ai^me training procedures were used with both ' 
groups* In Tact, accuracy learners saw the words mo^e times than 
speed subjects, yet training made them more, not less sensitive to the 
wor«ds. Thus, the word Inlnunitty hypothesis does not seem adequate as 
an explimatlon. 

Experiaents conducted with .the picture-word Stroop task by 
Ro9lnskl and his colleagues and also Ehrl (1977) have been directed at 
demonstrating; that word interference, arises from aeiMntlo souroes- 
For< example, Roslnakl (1977) showed that, sematlcally related words 
oreite substantially more Interference than semantlcally unrelated 
»fords. In contrast, the iflterpretation given to results of the ' ' 
present study has avoided being speolfio about what aspects of words 
produce thrf increase or decline in Interference followlrif^ord ^ 
training. The questlpn of Whether the source Is .primarily semantic li? 
interesting and awaits investigation. 

Some Implications of present flbdlngs foi^ beginning reading 
latruotlon can be offered. Results suggest that there may be value 
lj|» teaching children to read words 'n6t only accurately but also - - 
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rapidly. To the extent^ that words are processed effort lea si y'^ 
attention and other mental •resources can be devoted to hlgher-level 
comprehension and thinking processes. In- addition, findings suggest 
th3t only a moderate amount of practice may be required for beginners 
to attain au^tomatic levels ojf" .processing. In Experiment 2f, most speed 
loarhers studied the wo rd::^ only three times,' and most accuracy 
learners only five times. In discussions of iiutotna^lclty, usDally . 
extensive ^practice is thought to be needed to effect significant j - 
<?hange., Iq.sum, findings of the present study, suggest that beginning 
readers can -benefit from practice in identifying' printed words. . The 
next step is to gather experimental evidence trtat these benefits 
include an ImtJrovement in reading comprehension. 



W Chapter 10; Oyervlw Summary 

The goal of thia reaearoh project was to understand more about 
how beginning Header a acquire knowledge of>(rlnted words, - knowledge 
of the isort Which enables th«n to apell words fairly .accurately and 
to- recognize words correctly and quickly as they are reading text. 
A theory of printed word learning provided the framework for this 
research. , ^;,~-_,--n^ 

The theory has been labeled "iferd identity amalgamatloh 
^ theory." Aocordlnjg to thls-vl^w, the most Important capability to ' 
. be acquired In learning to retd is learning to rebognlze printed. ' 
words aodurately," rapidly, and alio completely in the sense that a 
word's meaning as well^ as its pronunciation is apparent ^when the 
^ printed form is se^H^^ • < 

- Children already poss Qsa s ubstantial .lln^istic competence with 
speech .|#hen they start ^^(OTlhs^o read. Thf major task facing them 
is learning how to incorporate pHTnted language into this exlstitig 
knowledge. In Engliah, the" most perceptible and dependable units of 
printed language are words , so .it ^Is at a lexlcai level that * 

^children work at asslmiiatlng print to their existing linguistic 

" khowled^ . > . . . 

Thte l^xlobn' is Qonoe^>tualized aaT* a store of abstract word units 
having several dPlVferent facets 'or identities^ Every word *»aa a 
Ph^nploKloal identity comprised of artioulatoryj acoustic, and 
^nommlopropei^ties.^ Every word has a ayhtactlc identity specifying 
how 'the word typlonHy funo-tlons in sentence contexts. And moat 
words have a semantic identity J something like a dictionary 
deflnltion,J These identities ire aqqulred by children when they 
learn to sp^Ak. * ^ r' » ^ . 
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ln,the oour^ pf learning to read, another identity is added to- 
the lexicon, j;he word's or t hqgra phic 'form . which geti established in 
memory as a visual image. Thf term aoalgavat^n refers to processes, 
by which this orthographic identity merges with the\ord's other \ ' 
ioentities to for« a single unit in lexical tueniory. " 

Opt)wgraphicJlJ9.igi»s Ire acquired not ,1^8 rately memorized visual 
figures but as sequ^noes^of letters symbolizing soun^^segments ' # 
xleteoted' in a word 's "^pronunoiation. To set up images in 'memory ,^ the *^ 
; reader must already know how at least sope of ' th^, letters symbolize 
'^ounds^a'nd he must, notice and process, theset as he reads the word. ^ 
To the \Axtenti that -a word ^s^letters are amalgamat^ed to its sounds; a 
fiiMjr M and itfet^a lied oft h0gra|)IA<j*^ is se|tsure^ in memory. " 

* Ih order, to^ beoome'k visual symbol for all bf a word 'a \ 
/Identities, th* dHhographio f prm muat' be amalgamated not ju^ with 
th^ word's; phonological fepresentatloh ^>ut also >ith'syntaotlb apd 
aeaantio inf ormit^^''^* "^V^ oOours. readers'" practice pronouncing'* 
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and Interpreting printed words wtille they are reading text for 
meaning. When orthographic images oqme to symbolize meaQings as 

as sounds, their possessors can read and Inter'pret words 
accurately and quickly, and also they can spell words, 

t ' 

In ouf flmt experlwents , ■ yjB wanted to show tti>t-.Qj:J^hography can 
function hB a mnemonic device, that It can be used to preserve 
sounds injwnO^^ when it provides art adequate printed symbol for ^ 
those sounds. We already knew from a previous study that young ^ 
chll^en have difficulty remembering nonsense syllabl^ss. We 
designed a paired associate sound learning task to explore whether 

< seeing spellings jnlght jmpove their memory for meaningless sounds. 

fieglnhlri^ r^$der« (first and secdnd graders) were given several 
trials tp learn four oral aonsoni»nt-vowel-consonant nonsense 
'syllables such as MAV, REL, KIP, quz. Recall of these responses was 
irprompted. by a variety pf stimulus cues In four experiments. What we 
wanted to determine wa/ whether'~we could boost or Impair memory for 
the soupds by having children engage in various types of study 
aotlvities between the test trials. The following types of study 
activities were compared in one or another experiment: 

/laving children look at correct spellings of the response sounds 
^ Having children look at misspellings of the response sounds 

. Haying children listen to correct spellings and form vlsusal ' 

iiiagea in theli: heads 
Aiying ohildri»n Rehearse the sounda one exjtra time 
Having children listen to the sounds broken into component sounds 
Having children listen to oral spellings of the sounds. 

We found that children remembered the sounds best when their study 
•ptivitlea consisted of looking at corrept spellings or forming 
fiai^l images of oral speillirtgs. ' Performance was poorer in the 
pthtr conditions. Looking at misspellings made it especially hard 
to learn the sounds. When we examined the erroc* made by our 
learners, it was apparent that their difficulties centered on 
^ rfaembering the re^onses, i^pt matching them up to stimulus - ^ ' 
prompts. Wa.interlPet thesd results to indicate that spellings < 
improve memory fp?^ sounds because tljey induce ch^ldren^ to form 
ort^ghiphio^Jj^ag^flr, and th^ images preserve. tfie sounds in memory. 

' ■ ' ' ■ ' ■ ■ ' ■ #, 

. The next thing we wanted -to find out was^whetther this ability 
might be the mebhinls^ which- enables children ^6 stor* and remember . 
^th« printed forms of t^al wor^s^' In the above experiments, we 
' nought oorrelational eyldence for this^ posslhiilty. We divided our 
firs^ graders into Vufso^M^ and unsuoqessfulU^ earners based on . ■ '■ 
th^ir ability to use dp«tLin^s to remember th* sounds, then we ^ 
oountM the number of printed Kords these tw? .groups were 'able to 
read oi^^a word 1 dent if Idation test. This teat inoludod irregularly " 
spelled words which children ^had to havr seen before in ordei\to 
reoognite*. We expctoted that auooessf ul '^i^ound learnern would be 
fawiU«"i/ith many printed words whereas ohiXdren lacking «n " 
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orthographic aofflory would know relatively few worda. This 
ejtpeotatlon was opnflroied. Subjects fell Into two distinct grou|!l. 
Those with orthogl^phic nenio||||e8 could read most of our words while 
those without could read ve|Vrew words. 

Although these results fall short of demonstrating <i oausal 
relationship, they ar^at least consistent with the ^laim that when 
children learn to reac^ they |it)quire. an orthographic represent- 
ational systea and this capability. Enables then |o build up a 
repertoire of visual images "f on wol^ds In lexical aenory. 

We have undertaken another Aeries of experiments to explore the 
nature of orthographlo images. One question we addressed was 
whether all the leraers in a word's spelling get deposited in memory 
when the printed form is learned. He» reasoned that irf orthographic 
images underlie the word learning process, then silent letters 
should b(e. as firmly piloted In memory as pronounced letters. 
H<jwever, If an alternative view is more accurate, that li^, if words 
are always processed* bjr decoding print to sound, then silent letters 
should not be 'very .ifell know. 

. To test thl«l*Vypothesls, we designed » memory task to oom|:\pre 
the salience of pronounced and ^allent letters in w^rds. The task 
had three parts. First, we had* second and third gA^ra read ail 
the words to make sure they knew them. . Next, we had subjeots 
Imagine the orthographic forma of each word ^and decide ^whfit her it 
contained a particular letter. For example, they imagined, K^he word 
"kind" and Vera *sked, "Does It have an N?** All of the lej^Ji^er's ^re 
In nonlnitial positions. Finally, we surprised subjects wltk a 
recall task. Each letter was shown and children were asked to 
Identify the word they had imagined for that letter. We examined 
two aapects of their performance: their sucoeas in locating the A 
letter In the Imaglned'lford^ and thi»ir ability to recall the word " 
when shown the letter prompt t We reaspned that, '•if both letter 
typea .are 'trmly planted In .memory, then perfonaance on -the ' 
letter-location task should be near celling, andsSllent and 
pronounced letters should prbapt equivalent reoaii. 

I ■ ' 

The results were not quite as we expected but good enough. In 
the lejtter loeatidn taak, our subjects were aware pf almost all the 
allentl Iftters li;i vorda although a few More errors' were made In 
Judglnk silent than pronounced letters^ In . recalling the words 
aaaooia^'d with letters, to our aurprisel silent letters prompted 
better. rfMll than pronounced letters. W^ n^peated* the^xperlment 
with a dlfTaii^MLi design and new words an<|^pbtalned the 0a«e 
rm\iitn^ Tr^iph^Me findings.,. we oonoliide' thn aUent letters are 
as flrv^y plfmeU in m^Maory ask pfonoonced letters, perhaps more so^ ^ 

- i/ Y ■■ ■ ■■ , V " ■ " 

The next ^question we raised ws how^re. sll^^^ 
reKbaib'ered? . Adqording to a«al|^aat Ion ^heoryV letters are supposed 
tQ symbQllse soumlfA to be seoured Ir^ meiiory* Ferhspf whole Visual \ 
feHM' O^be t^talni.4 provldeil only so>w of tltie le^ter^L are grounded- 
dn- sound.* ".. ^ . ■ - 
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In ^he n«xt study, our- aim Mia. to find out how easy It is for 
second gi'ader* to reneober visual forma wftloh contain ailant or 
redundant letters. We created two spellings for some pseudowords, 
-^««n unuaual spelling and a pore straightforward phonstlo spelling, 
• and we oonpared children's memory for the spellings. We relsoned 
thkt If memory has a visual component, then our unusual spellings 
ought to be remembered. We tsught seoond graders >|£o read M regular 
and ^ unusual spellings as names of pictured animals. Then, 
following a delay, they wrote the^e words from memory, 

We found that the children remembered original spellings quite 
veil. The unusual visual forms were misspelled more often than the 
regular forms. . However, it was >>ot the case that unusual spellings 
were forgot ten» When he looked at the partlcqlar letters retained 
in misspellings, jwe found that subjects did not aband<xi the forms 
they had seen In favor of straightforward phonetic versions. Rather 
they tended to retain salient letter pattr^ns. We oould tell this 
because these patterns were produced oniy by subjects who had seen 
that original version of the spelling. * 



These results reveal that both visual and phonetic factors 
participate in the storage and ^eol|ll of orthographic fonas. 
How«iVer, this study does >iot really clarify how importiint sound is * 
in securing visual forms in memory. Our second graders fiWy have 
rraembered the unusual spellings because thejr jneoognlzed^hese as 
leiss frequent but aoceptable symbol oopbinatlons for the sounds. Or 
they may' have remembered th« letters as unpronounoed vihvkX elements . 

We designed another study to see whether f|^ildi^ep woul^ ^e able 
to reaemt^er letters whiph eould not be grounded '>4jq^ spund. .We made»^ 
up sooie trlT-syllabio words such as ^rostenlust," where the secondV 
unstressed syllable contains a non-diatinotive sohwa vowel, in tlu^ 
oa8«, ^tun." In the spelling? we Weated for thei^e words, we v^^ii^d 
tha vowel letter symbolizing this \ohm ^owel. Our purpose was to 
see whether readers would b^ abl^ to remember the particular^- p, 
letters. We reasoned that if .they could, then they would have to be 
doing it visually sinoe tha sounds were non-distinctive. j(pwevep, 
wa war^ wron»s?^ What ^me ohildhen did ,as they practiced rea'dlfng the 
irords ^laa %o divide, -theqi Into ayilabl?|a, to pronounce each syllable 
with sibraas, and thud to convert the liion-distinctiv^ middle schwa 
Into a distinctive i9oun<l symbpliz«d thh letter appearing th^re. 
In tha oaae of **rostenluiBt," thay ^aw, the letteVa T-B-N aM 8»id 
roa-"tan1»-luflt not ros'-"tun"-lust. Thus, our efforts to study 
visual. Wamory were tHWbrted by our learners* tendency to or^ate- ^^ ' 
ral'AvantitoufHfs for lettera if the. spuiidji w^r^^t* already there. 

\ - ■■ * ■ ' ' ' "■' ^ ■■ ■ ^ .'v^' 

V4 4«oid«d td drop our pursuit bf^ visual iiteory temi^riirlly arid , 
^to'T'go aft^r this other posaitillty*' Wa reasoned that ma^^ wh«ri 
paopla «o<)ulre orthoc^raphlo Images and lekrn how vords are spell ed,~ 
th^ ooma to^ thittk differently about these words than people who. 
have not learned. .the prilled forms. Hayb<^ ia people learn letters 
in a word* a. spelling and form l^t^'er-souhd amalgams, they acquire a 




oonoeptuallzatioif of Its sound structure, particularly If th« 
spelling includes letters symbolizing additional or different sounds 

To check this out, we searched for words with a discrepancy 
between print and saund, that is, words' having letters which 
symbolize syllables or phonemes which are deleted or not separately 
•rtiouleted in the pronmrnciations of these words (i.e., T it) 
"■at^ch," ER in "interes^^lng"). We selected fourth graders for our 
^exper^lment. To assess Wow they concept uallTced the sound structure of 
these words, we had th^m divide the words into syllables or 
p^ionemes. A^tert*ards, J we had them spell the words. 

We predicted that children who ktiewHhe ^^pelllngs would segment 
the wQ^da to include the *xtAa spurtda symbolized' in -the spellings 
whereas children who did not know' the spell Itigs wQuld not inqlude 
Uie extra soui:ids fn their seamen tatlorts. Also, we expected that 
extra segments would be allocated for words spelied with these extra 
letter* but not for paVallel words lacking these letters* For 
>le, ffpltch" ip spelled with an extra T b^t "rich" is not. 

• ' ■ ■ r 

9aulta.9f thin stydy as well as^ an experiment with pseudoworda 
Irme^ ogr expects tioni^. Apparently, learning spellings mAy 
cause readers to repor^cep^uallze "the *ound structure to include 
sounds ajDbollzed by ejctra , letters. These results , are Intei^stlng 
theoretically beojiuse triey suggest one way that silent letters may 
^itMi 'apoured In memory. Also they are oonaljitept with d\ir view that 
. Ijp'tte^raound wlgawaUon underlies the wohd leamlhg process. >An 
Interesting implication o/ these findings might be mentioned. They 
eiqplain owe way that dialect speakers may learn the standard English 
pronunclatln for some words,, through spellings which olar*lfy which 
\acund8 are 'supposed to "^be^ there. 

We oonduoted tlio ^tud^es. to d«}termlne whether beteini^lng readers 1 
would t)e able to read and spell words' better if they fecelved 
Inatruotlon and pl^otioe In the formatlon^of. orthographic Images of 
these words, first and sepond krader^ learned. how to imagine the 
spellings of several wojndsVapd received feedback on the adequacy of 
thai)* liBagMi|> In the oontAl cdndltlon^' words were viewed ^nd read 
but never ippined. We exp^ted that, image training would help 
learners fori ttore oonplete drtho^trahlo representations of words in 
■eiiory and this in turn would\ enable them to read the word4 BK>re 
aoourately and rapidly as well aa spell the words. However, results 
fell shorter expeotatloi]|s. Although ima^e training imprpve|« 
o^ill^ren's ability to Scell the words they'learned, their *rd 
readirig skills remsined \uhaffeoted. y m 

• In the ajr^pi^entioned 9tudles« 6ur foous wl^s upon the >1^ooessea 
Involved in ^ttlng orthographic images into memory* In thf hext 
, i^tjidies/ we- examined whether different kinds 0/ experiences learning 
,to read^ words would influenoe the storage of orthographic. images. 
Also, were interested in the eff'ects of learning oonditlons on . 
aoquisltipn pf .the semantic idisntitles of printed dords". Ve ' 



«xpeot«d dlffertnoaa in both oases depending upon Khether ohlldren 
were taught to read the words in lsc?Xatlon\on flash cards or as part 
of jneanlngful sentences. We predicted that Isola^ted word readers 
Bight learn more about the orthographic forms of words whereas 
sentence readers night learn acre about their neanings. 

Bxpeotations were confirmed in two eiperlment:), ope in which/' 
ohlldren were taught to read homonyms (i.e., hall, haul; which, 
witch), another involving functions words (I.e., might, which, 
enough). Both groups of children learned to read all the words 
accurately. However, flash pa rd s^bjeots could read thtl fas ter^nd 
•they included pore correct litters in their spellings, ^ereas \ 
sentefvoe readers were more accurate In identifying the meanings of 
the words. These findlnge point out the Importance of teaching, ' 
sight vocabulary words by having children read the words in'sybries 
rather than on flash cards. This is necessary' to insure that 
meanings of words which are ambiguous or lack clear referents are 
activated correctly and attached to printed words in memory. 

Results of these studies contrast ^Ith results of the image 
training studies in an Interestng my. Apparently, the nature of a 
child's reading experiences with words influences how well he can 
spell the words, with Isolated word reading yielding better 
spelUngs than context word reading experiences. However, the 
nature Of a child's experiences learning the spellings of words does 
not Influence how well he will be able to read those words. This 
suggests that In learning a specified set of words, reading benefits 
spelling but spelling does not benefit reading. 

\ 

In a final study, we searched for evidence that a beginner's 
word reading skill would Influence' how dlatraotlni^ these words would 
be in |R Usk whece the reader tried unsuccessfully to Ignore the 
words. We wanted to find put>whether, If ohlldren were taught to 
read a smt of wordp more a<i(<|frtft1fty and/or more rapidly, the words 
wouM beoome more distraotlhg pr leas distracting. The task 
required subjects to name a series of lAe drawings of familiar 
objects. We measured the tl^e l^took them to name the pictures 
with and without the words pr^ljgPI ove/the pictures. We found that 
the words beoame more distraotfhg amdljt children vho did not know 
the word* Initially and learned to rea<J them accurately whereas the 
words beoame distracting amon^f ohlldren who already knew the 

words and laartied to read them faster.. Results are Interpreted to 
show how different levels of word r^earflng aklll influence hOw the 
mind dlrldes Its time in processing information. 
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